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(Guthrie & Honeyman ,  1959) gave yellow needle crystals 
f rom n-butanol .  
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The unit-cell  dimensions were:  

a=16.27 ,  b=12.03,  c=4 .95 /~ ,  7=94 .3° ;  

the space group was P2~. The densi ty  measured with a 
densi ty-gradient  column was 1.266 g.cm. -a, and wi th  
Z = 2 the calculated molecular weight  was 368.3 in agree- 
m e n t  with 370.4 calculated for I I I .  The correct structure 
of this molecule is still uncertain.  

An e thanolamine derivat ive of compound I (Colbran, 
Guthrie & Parsons, 1960) was prepared but  difficulty 
was found in elucidating its structure. X-ray work was 
under taken  in the  hope tha t  the determinat ion of the  
molecular weight  would help. Colot~rless needles were 
obtained from aqueous methanol .  The unit-cell dimen- 
sions were:  

a=21-67,  b=16.66,  c=4 .63  A; 

the  space group was P212121. The densi ty measured by 
flotat ion was 1-302 g.cm. -8 and assuming Z = 4  the  
calculated molecular weight  was found to be 327.7. This 
value of the  molecular weight  is consistent with t ha t  
derived from the e lementary  analysis of the compound,  
bu t  despite this agreement,  difficulty still exists in giving 
an exact  formula for the  compound.  

The densi ty-gradient  columns used for the  est imation 
of the  densi ty of compound I I  and I I I  were formed from 
saturated aqueous solutions of inorganic salts. 

1. Water-lead nitrate 
2. Water-sodium tungstate 
3. Potassium chloride-sodium iodide 

Density range 

1.0-1-4 g.cm. -a 
1.0-1.55 
1-2-1-9 

Column 3 was used for compound I I  and columns 1 
and 2 for compound I I I .  Columns made  with organic 
liquids were unsuitable because of the  solubility of the  
compotmds in the  solvents. Details of forming and cal- 
ibrat ing these columns are given by Linders t rom-Lang 
(1937, 1938) and Preston & Nimkar  (1950). The densi ty  
gradient  was found to be linear over small distances only~ 
and it was therefore necessary to draw a calibration graph 
with values obtained with four or five reference s tandards  
placed in the region of the  column where prel iminary 
tests had shown tha t  the crystal of unknown densi ty  
would float. 

The author  wishes to acknowledge the  helpful advice of 
Dr J .  C. Speakman.  Thanks  are also due to Mr D .M.  
Cooke in helping to invest igate the  use of density- 
gradient  columns. 
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Mathieson, Radoslovich & Walker  (1959), in their  crit- 
icism of the crystal s tructure of a monoclinic chlorite 
(Steinfink, 1958), assert tha t  the data  do not  support  the  
findings and tha t  ' . . .  unwarran ted  structural  features 
. . . '  were proposed. The content ion is made  tha t  51 
positional parameters  were derived from 78 reflections, 
a l though a R(hO1)=0.148 is reported in the paper and 
clearly indicates tha t  addit ional reflections to those listed 
in Table 3 were used during the analysis of the structure. 
The pr imary  interest  in these layer silicate structures 
was the de terminat ion  of deviations from 'ideal' y para- 
meters.  In  general the  b = 3n reflections are relatively 
insensitive to these deviations, as shown below, and the 
85 (hOl) reflections in particular are not  of great  interest  
once they  have been used in the  ref inement  of the x 
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and z parameters.  The 47 positional parameters  (four are 
fixed by the space group) were therefore de termined by  
a total  of 163 reflections. 

The authors also claim tha t  the  electron-density maps  
do not  support  the  coordinates of Table 2. Consider the  
contributions to the (0kl) structure factors from the  
individual atoms when they  have 'ideal'  y parameters .  
When  k = 3n the imaginary par t  of the structure factor 
is nearly zero, and deviations from 'ideal' y parameters  
will no t  cause large deviations from the phase angle 
values 0 ° or 180 °. For  the k 4  3n reflections, the oxygens 
forming the base of the SiO4 te t rahedron and the silicon 
a tom at  y= 1/6 will cause the phase angle to assume 
values different from 0 ° or 180 °, and the values of these 
p h a s e  angles will be sensitive to deviations from the 
'ideal' y parameters  of the atoms. Thus the (Okl) projec- 
t ion will be heavily weighted in favor of 'ideal' y coor- 
dinates because the  major i ty  of the  strong reflections are 
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of t h e  t y p e  k = 3n. T h e  m o s t  t h a t  can  be  o b t a i n e d  f rom 
t h i s  p ro j ec t i on  is a n  ind ica t ion  of t h e  shif t  f r om the  
' ideal ' ,  a l t h o u g h  it  wil l  n o t  show t h e  full ex t en t .  

Tab le  1. Refined atomic coordinates of prochlorite 

Atom X Y Z 
A 1 Mg 0 0"000 o 0 
A~ 0.75 Mg + 0.25 Fe 0 0-333 o 0 
A 3 0.9 Fo 0 0.6660 0 
A 4 0.75 A1 + 0.25 Fe 0 0.5004 0-5000 
A 5 0.75 A1 + 0.25 Fe 0 0.1678 0.5000 
A 8 0.75 Mg 0 0.8323 0.5000 
T 1 0.30 Si + 0.70 A1 0.2283 0.5024 0.1941 
T 2 0.80 Si + 0.20 A1 0.22% 0.166 s 0.1939 

O 1 0.1861 0-1693 0.075~. 
02 0"1940 0"5013 0"0758 
O 3 0"0228 0"0741 0.2362 
O 4 0.518 s 0.1181 0"2352 
O 5 0" 1942 0"325~ 0"2354 
OH 1 0"6852 0.3130 0"0726 
OH~ 0' 1252 0"9794 0"433 o 
OH 3 0-1813 0-3276 0.4341 
OH 4 0.1321 0.6770 0.4316 

T h e  (hkO) da ta ,  on  t h e  o t h e r  h a n d ,  do n o t  h a v e  a 
p r e p o n d e r a n c e  of ref lec t ions  of t h e  t y p e  k = 3n, a n d  t h e  
shif ts  a re  m o r e  a p p a r e n t  even  t h o u g h  a large  a m o u n t  of 
over lap  is p r e sen t  in th is  v iew of t he  s t ruc tu re .  T h e  (hkO) 
e l ec t ron -dens i t y  m a p  (Fig. 2, S te inf ink ,  1958) c lear ly  
shows t h a t  O H  2 is n o t  a t  t h e  ' ideal '  y = 0 va lue  a n d  t h e  
dev i a t i on  is n o t  m e r e l y  jus t i f ied ,  as c l a imed  in t h e  
cr i t ic ism,  on t h e  basis  of t he  p e a k  a s y m m e t r y  in t h e  (Okl) 
pro jec t ion .  S imi l a r l y  t he  dev ia t ions  of O H  4 a n d  OH~ are  
qu i t e  a p p a r e n t  in t h e  or ig inal  m a p  a l t h o u g h  t h e y  are  n o t  
so a p p a r e n t  as for  O H  2 in t h e  r e d u c e d  r e p r o d u c t i o n .  T h e  
d i f fe rence  e l ec t ron -dens i t y  m a p s  w h i c h  we re  used  in t h e  
r e f i n e m e n t  of t he  s t r u c t u r e  also m a d e  it  imposs ib le  to  
assign ' ideal '  va lues  to  these  a toms .  W h e n  (Okl) s t r u c t u r e  
fac tors  a re  c o m p u t e d  on the  basis  of ideal  y p a r a m e t e r s  
a n d  w i th  w e i g h t e d  o c t a h e d r a l  and  t e t r a h e d r a l  sca t t e r ing ,  
t h e  overa l l  R = 0 . 1 3 4 ;  t h e  ref lec t ions  k~: 3n, however ,  
h a v e  R = 0 . 1 8 0 .  T h e  d i s c r epancy  coeff ic ient  d rops  to  
0.114 for k #  3n ref lec t ions  (overal l  R(Okl)=0.087) w h e n  
t h e  y coord ina te s  of Tab le  2 (Steinf ink,  1958) are  used .  
S imi lar  resu]ts  were  o b t a i n e d  for  t h e  (hkO) ref lec t ions  
a n d  were  r epo r t ed  in t he  or iginal  paper .  T h u s  t he  just i f ica-  
t ion  of t h e  dev ia t ions  f rom the  ' ideal '  y coord ina te s  
r epo r t ed  for  seven  a t o m s  (four oxygen  a t o m s  a n d  t h r e e  
h y d r o x y l  groups)  is s u p p o r t e d  b y  the  sharp  r educ t ion  in 
R for  38 cr i t ical  (0kl) a n d  (hkO) ref lec t ions  for  w h i c h  
k=t= 3n. 

D u r i n g  t h e  inves t iga t ion  of t h e  p roch lo r i t e  s t r u c t u r e  
add i t i ona l  ref lec t ions  cons is t ing  of hll, h21, h3l, a n d  lkl 
h a d  been  r e c o r d e d  b u t  were  n o t  used  in t he  r e f i n e m e n t  
of t h e  s t ruc tu re .  Because  t he  resul ts  h a v e  been  ques t i oned  
b y  Ma th i e son  et al. i t  was  dec ided  to  use  these  ref lec t ions  
t o g e t h e r  w i th  t he  hkO, hOl a n d  Okl ref lec t ions  in a ref ine-  
m e n t  of t he  posi t ional  p a r a m e t e r s  of t he  s t r u c t u r e  w h i c h  
h a d  been  r e p o r t e d  (Ste inf ink,  1958). T h e  336 i n d e p e n d e n t  
ref lec t ions  w h i c h  were  ava i l ab le  c o n s t i t u t e  a p p r o x i m a t e l y  
40% of t he  ref lec t ions  w h i c h  a re  w i th in  t he  Cu sphere .  
T h r o u g h  t h e  c o u r t e s y  of Prof .  G . A .  J e f f r e y  & D r  R.  

Shiono  (1959) c o m p u t e r  p r o g r a m s  we re  o b t a i n e d  w h i c h  
ref ine  a t o m i c  coord ina te s  b y  d i f fe ren t ia l  syn thes i s .  F o u r  
cycles  of d i f ferent ia l  syn thes i s  r e f i n e m e n t s  were  ca r r i ed  
ou t  s t a r t i n g  w i t h  t h e  pub l i shed  coord ina tes .  T h e  ref ined  
a t o m i c  p a r a m e t e r s  are  l isted in Tab le  1, a n d  a compar i son  
w i t h  Tab le  2 (Ste inf ink,  1958) shows t h a t  apprec iab le  
changes  occu r red  on ly  in t h e  x p a r a m e t e r s  of t h e  h y d r o x y l  
groups.  

T h e  s t a n d a r d  dev ia t ions  of t h e  a t o m i c  p a r a m e t e r s  
were  c o m p u t e d  us ing  t h e  f o r m u l a e  b y  C r u i c k s h a n k  
(1949, 1950) a n d  t h e  a v e r a g e  va lues  for  each  a t o m  t y p e  
a re  s h o w n  in Tab le  2. 

Tab le  2. Standard deviations of atomic parameters 

aix) a(Y) a(z) 
O, OH 0.020 A 0.022 A 0.015 A 
T 0-008 0.010 0.007 
A 0.006 0.008 0.005 

T h e  rev ised  b o n d  l eng ths  t o g e t h e r  w i t h  the i r  s t a n d a r d  
dev ia t ions  a re  shown  in Tab le  3. 

Tab le  3. Interatomic distances 

a = 0.024 

T1-O 5 1.76 T~-O 5 1.61 
T1-O 4 1.71 T2-O 4 1.67 
T1-O 3 1-76 T~-O 3 1.57 

Average T1-O 

T1-O 2 

a =  0.023 A 

A1-O 1 2.09 
A1-O9 2.06 
A1-OH 1 2.21 

A9-O 1 2.06 
A9-O 2 2.11 
A2-OH 1 2.08 

1.74 Average T2-O 1.62 

1.68 Te-O 1 1.68 

A3-O 1 2.10 As-OH 2 2.14 
A3-O~. 2.09 As-OI-I a 2.06 
Aa-OH 1 1.93 As-OH 4 2.11 

Aa-OH 2 2.14 A6-OH ~ 1-84 
A4-OH 3 2.15 As-OH 3 1"86 
A4-OH 4 2.07 As-OH 4 1"92 

T h e  d i s c r e p a n c y  coeff ic ient  for t h e  336 ref lec t ions  used  
in t h e  r e f i n e m e n t  was  0-131 w i t h  B = 1.6/~2. 

N o n e  of t h e  conclus ions  w h i c h  were  based  on t h e  
p rev ious ly  pub l i shed  d a t a  and  which  were  ques t i oned  by  
Ma th i e sen  et al. need  to  be  c h a n g e d  because  of revis ions  
in coord ina te s  or  bond  lengths .  T h e  app l i ca t ion  of t h e  
s ignif icance cr i te r ion  of 2.33 conf i rms  t h a t  t he  d i f ferences  
in bond  leng ths  wi th in  t h e  t e t r a h e d r a l  l aye r  are  signif- 
i c a n t  a n d  a re  d u e  to  t he  p re fe ren t i a l  c o n c e n t r a t i o n  of 
a l u m i n u m  in si te  T 1. S imi la r ly  t he  sho r t en ing  of t h e  
bonds  a b o u t  A 8 is conf i rmed .  T h e  impl i ca t ions  f rom t h e  
s t r u c t u r e  ana lys i s  p r e s e n t e d  in t he  p rev ious ly  pub l i shed  
d iscuss ion  r e m a i n  val id .  
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