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Honjo,  K i t a m u r a  & Mihama (1954) have  reported a 
kaol in- type  mineral  wi th  a period of 14 A, as shown b y  
electron-diffraction and  X - r a y  examinat ion.  I n  a s tudy  
of the phases formed on firing and  on rehydra t ing  dickite 
the  present  au thor  found t h a t  while X- r ay  photographs  
of single crystals  and  powders of na tu ra l  dickite from 
Ouray,  Colorado, showed no spacing greater  t h a n  7 A, 
those of dickite fired a t  700 ° C. showed 14 A spacings 
wi th  no higher  orders. For  diekite which had  been fired 
a t  700 ° C. and  subsequent ly  r ehydra ted  in sa tu ra ted  
s team at  200 ° C. for 54 hr.  there were, in addit ion,  higher  
orders a t  7.15 A and  3.57 A. 

The s t ructure  pos tu la ted  for dickite has a period of 
14 A owing to the superposit ion in the c direction of 
kaolini te  uni ts  wi th  a l te rna te  shifts of +be~6 and  --be~6 
in the b direction. In  kaolini te  itself, according to Brind- 
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l e y &  Robinson (1946), these a l te rna te  shifts do no t  
occur. No (00l) spacings are observed in X - r a y  diffrac- 
t ion pa t te rns  of kaolinites fired above 500 ° C. ; the  dif- 
ference in behaviour  of these ve ry  similar minerals  is 
evident ly  due to the different m a n n e r  of s tacking in the  
c direction. 

I t  is possible t h a t  the  minerals  reported b y  Honjo  et al. 
were formed from dickite b y  na tu ra l  processes similar to 
the heat ing  and rehydra t ion  described above. 
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Some t ime ago, we reported on work carried out  a t  
Cornell Univers i ty  on d imethy lamine-boron  trifluoride 
(Gellor & Milberg, 1951). At  the t ime this  work was 
under  way,  there had  not  ye t  been developed a s tat is t ical  
technique for determining the presence or absence of a 
s y m m e t r y  center in a crystal .  After  intensive s tudy,  i t  
was concluded t h a t  the  crystal  most  probably  belonged 
to space group Pc despite the absence of reflections (0k0) 
wi th  k odd, of which only four were wi th in  the range of 
observation,  as well as the absence of a measurable 
pyroelectric effect. The crystals,  however, were ve ry  
poor and  somewhat  deliquescent.  No a t t e m p t  has as ye t  
been made  to solve the s t ructure  on the Pc basis. 

At  the  t ime the H a u p t m a n  & Karle  'solution to the 
phase problem'  was proposed (Haup tman  & Karle,  
1953a) i t  occurred to the writer  t h a t  i t  would be a good 
idea to reconsider the case of d imethy lamine-boron  
trifluorido, including the possibi l i ty t h a t  the  space group 
is indeed P21/0, It  was felt that if the latter were the 
case, this  s t ructure  would be a good test  of the Haup t -  
m a n - K a r l e  method.  W i t h  this  in mind,  the values of 
]El ~', IE2--1[, and ]E] were computed (see H a u p t m a n  & 
Karle,  1953a). H a u p t m a n  & Karle,  in pr iva te  com- 
municat ion,  pointed out  tests  for presence or absence 
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of s y m m e t r y  centers. These tes ts  are readi ly  derivable 
from probabi l i ty  dis t r ibut ions of s t ructure  factor  mag- 
ni tude which they  have  developed for bo th  the  centre- 
symmetr ic  and non-cent rosymmetr ic  cases (Haup tman  
& Karle,  1953a, b). The values obta ined are shown in 
Table 1. 

The results indicate quite conclusively t h a t  the  dime- 
thy lamine-boron  trifluoride is non-cent rosymmetr ic .  The 
larger class of absences (h0l), l odd, leads to Pc as the  
most  probable space group wi th  two (H3C)2HN-BF3 
molecules in the asymmetr ic  uni t .  

The au thor  wishes to t h a n k  Drs  H a u p t m a n  and  Kar le  
for their  cooperation and  Miss Francis  E.  Maier, who 
carried out  much of the laborious computat ion.  
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Table 1 

Case < IE[ > 

Centrosymmetric 0.798 {~/(2/~)} 
Non-centrosymmetric 0"886 {½ VxE} 
(HaC)2HN-BF a 0-786 

< IEI 2 > < lE2--11 > 

1.000 0.968 {4/V(2~e)} 
1.000 0.736 {2/e} 
1.00 0.657 


