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SrCd, BaCd, SrHg and  B a H g  have  been prepared b y  
electric mel t ing  of the  various metals  in pure iron vessels, 
followed by  heat ing  to 950 ° C. and  slow cooling (in about  
100 hr.) to room temperature .  None of the  metals  used 
was below 99.9% pur i ty .  

The alloys obta ined are br i t t le  (especially those wi th  
cadmium) and, par t icu lar ly  the  amalgams,  easily alter- 
able in air ;  therefore it  is necessary to handle  them under  
iner t  gas. 

The micrographic appearance,  a l though  difficult to 
observe owing to the reac t iv i ty  of the samples, agrees 
wi th  the hypothes is  of the existence of only one phase 
for the 1 : 1 composition. 

The amalgams were ana lysed  by  t rea t ing  t hem wi th  
HC1, collecting the mercury  on a Gooch crucible and  
precipi ta t ing  the SrS04 or BaSO 4 from the fi l trate.  The 
alloys wi th  cadmium, after  dissolution in HC1, were first  
t rea ted  wi th  H2SO4 to precipi ta te  SrSOa or BaS0a  and 
then  the cadmium in the  f i l t ra te  was determined as 
CdS04. The tes ted samples had  the following composi- 
t ions:  

SrCd: Cd% 57.05 (56.19 theor.);  
BaCd:  Cd% 45.10 (45.01 theor.);  
SrHg:  H g %  70.81 (69.60 theor.);  
B a H g :  H g %  60"22 (59"36 theor.). 

The specific g rav i ty  was checked by  filling the picno- 
meter  (under vacuum) wi th  rectified benzene which had  
been dehydra ted  on sodium and  potassium. 

The alloys were examined by  X- rays  (Cu Ka radiat ion)  
using the powder method.  The posit ions and  intensi t ies  
of the reflexions were in accordance wi th  a CsCl-type 
cubic s tructure.  The constants  are shown in Table 1. 

I t  is in teres t ing to compare these da ta  wi th  those of 
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Table 1. Structure data for A Cd and A Hg Compounds 

(All distances are in kX. units.) 
Specific gravity 

A-B  
AB a o distance rA % rB Calc. Meas. 

SrCd 4.003 3.476 3.56 5.15 5.06 
BaCd 4.207 3.643 3"66 5.54 5.69 
Srttg 3.922 3.396 3.59 7.88 7-77 
BaHg 4.125 3.572 3.69 7.95 7.90 

Differences between interatomic distances 
3.572--3.396 ----- 0.176 3.396--3-248 ---- 0.148 

(Ba-Hg) (Sr-Hg) (Sr-I-Ig) (Ca-Hg) 

3-643--3.467 ---- 0.176 3.467--3-317 : 0.150 
(Ba-Cd) (Sr-Cd) (Sr-Cd) (Ca--Cd) 

CaCd (a 0 = 3.830 kX.)  and  CaHg (a 0 = 3.751 kX.)  (Ian- 
delli, 1949), and  to observe how the in tera tomic distances 
vary ,  as regards the various cadmium compounds,  in per- 
fect correspondence wi th  those of the amalgams.  F ina l ly  
i t  is useful to note the resemblance wi th  rare earths,  of 
which the following isostructural  compounds are known:  
LaCd, CeCd, PrCd (Iandelli  & Bott i ,  1937); LaHg,  CeHg, 
P r H g  and  N d H g  (Iandelli  & Ferro, 1951). 
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I n  the course of a s t ruc tura l  invest igat ion into simple 
compounds related to the  nucleic acids we have  obta ined 
pre l iminary  crystal lographic da ta  on several diester phos- 
phates.  

Dibenzyl  phosphates  

Crystals  of silver dibenzyl  phosphate  were supplied by  
Dr E. G. He ineman  of H a r v a r d  Univers i ty .  The silver 
sal t  was converted to the free acid by  acidification wi th  
dilute sulfuric acid and  then  ext rac ted  wi th  chloroform. 
The chloroform solution was evapora ted  slowly to give 
crystals  of dibenzyl  phosphoric acid. 

* This work was aided by U.S. Atomic Energy Contract 
AT(30-1)-901 with the New England Deaconess Hospital, 
Boston 15, Massachusetts, U.S.A. 

Diethyl phosphate salts  

Excess silver oxide was added to a solution of d ie thyl  
chlorophosphate  (kindly supplied by  Victor Chemical 
Works) and  allowed to s tand  for about  four hours a t  
60 ° C. wi th  occasional stirring. The precipi tate  of silver 
chloride and  the excess silver oxide were filtered off and 
the solution of silver d ie thy l  phosphate  was then  t i t r a t ed  
wi th  a di lute solution of the appropriate  chloride (e.g. 
cupric chloride) unt i l  no more silver chloride precipi tated.  
This was filtered and the solution of the salt  (e.g. cupric 
d ie thyl  phosphate)  was concentra ted by  vacuum distilla- 
t ion and then  dried by  evaporat ion at  room temperature .  

Fu r the r  crystal l izat ions were carried out  to obta in  
good crystals  for X- ray  work. Cupric d ie thyl  phosphate  
was crystal l ized from chloroform and magnesium die thyl  
phosphate  from a mix ture  of e thyl  alcohol and  e thyl  
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Tab le  1. Crystallographic data 

Compound a ( i )  b ( i )  c ( i )  s 

Silver dibenzyl phosphate 14.5 5.77 9.03 - -  
Dibenzyl phosphoric acid 12.7 5.72 28.6 - -  
Cupric diethyl  phosphate 5.02 14.9 14.2 129 ° 12' 
Silver diethyl phosphate 20.3 14.4 5.88 - -  
Zinc diethyl phosphate 22.1 8.07 9.15 - -  
Magnesium diethyl phosphate 22.3 8.02 9.33 - -  

Density (g.cm. -S) 

fl ? Space group obs. talc. n 

112 ° 50' - -  P21 or P21]m > 1.595 1-83 2 
136 ° 35' - -  P21/c 1"30 1.30 4 
92 ° 24' 91 ° 42' P1 or P i  1.51 1.45 2 

- -  - -  Pccn > 1.495 2.01 8 
96 ° 45' - -  Cc or C2/c 1-54 1-50 4 
97 ° 10' - -  Cc or C2]c 1-35 1-35 4 

a c e t a t e  w i t h  a smal l  a m o u n t  of wa te r .  Zinc and" si lver  
d i e t h y l  p h o s p h a t e  were  c rys ta l l i zed  f rom wa te r .  All  
c rys ta l l i za t ions  were  ca r r i ed  ou t  b y  slow e v a p o r a t i o n  a t  
r o o m  t e m p e r a t u r e .  T h e  poss ib i l i ty  t h a t  these  c rys ta l s  
con ta in  so lven t  of c rys ta l l i za t ion  has  no t  been  exc luded .  

Mo K s  a n d  Cu K s  precess ion  p h o t o g r a p h s ,  b o t h  zero- 
a n d  upper - leve l ,  were  used  to  ob ta in  t he  c rys t a l log raph ic  

d a t a  in Tab le  1. Dens i t i es  were  d e t e r m i n e d  b y  t h e  s ink- 
or - f loa t  m e t h o d  w i t h  a p p r o p r i a t e  l iqu id  m i x t u r e s .  

T h e  m a g n e s i u m  a n d  zinc sal ts  a p p e a r  i s o m o r p h o u s  a n d  
t h e  i nves t i ga t i on  of t he i r  c rys ta l  s t r u c t u r e  is p roceed ing .  
N e i t h e r  c o m p o u n d  gives  a p iezoelec t r ic  t e s t  a n d  t h u s  t h e  
space  g roup  is p r o b a b l y  C2/c. 
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I t  is a p p a r e n t l y  n o t  c o m m o n  k n o w l e d g e  t h a t  t he  f o r m u l a  
(International Tables, 1935) for  ca l cu la t ing  i n t e r p l a n a r  
spac ings  in t h e  r h o m b o h e d r a l  s y s t e m :  

a ~ cos ~ s/2 
d 2 sin s / 2 .  sin 3s /2  

× [ (M + k ~ + l ~) - ( 1 -- tan~s/2)  (hk + kl + lh)] 

can  be s impl i f ied  b y  t h e  use of ha l f -angle  fo rmulas .  W h e n  
this  is done ,  t he  coeff ic ient  of t he  b r a c k e t  becomes  

1 + c o s  a 

1 + cos s -  2 cos ~ s " 

This  is an  a d v a n t a g e  because  one has  to  look  u p  o n l y  
one t r i g o n o m e t r i c  f u n c t i o n  in s t ead  of th ree .  

One can  m a k e  a s imi lar  b u t  t r iv ia l  s impl i f ica t ion  of 
t h e  t a n g e n t  t e r m .  
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Notes  and N e w s  

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the 
Editorial Board. Copy should be sent direct to the British Co.editor (R. C. Evans, Crystallographic Laboratory, 
Cavendish Laboratory, Cambridge, England). 

Dictionary of Values of Molecular Constants 
The  edi tors  h a v e  r ece ived  a copy  of V o l u m e  I of t he  a b o v e  

pub l i ca t ion .  This  w o r k  is to  con t a in  t he  mlmer i ck l  va lues  
of quan t i t i e s  such  as t h e  energies ,  coeff icients  a n d  charges  
of t he  e l ec t ron  levels  in a la rge  n u m b e r  of molecu les  of 
in t e res t  to  chemis ts .  The  va lues  h a v e  been  g a t h e r e d  
t o g e t h e r  b y  D r  D a u d e l  in Pa r i s  a n d  Prof .  Coulson in  
Oxford .  B o t h  t he  v a l e n c e - b o n d  a p p r o x i m a t i o n  of P a u l i n g  
a n d  t h e  mo lecu l a r -o rb i t a l  a p p r o x i m a t i o n  of H u n d ,  Mulli- 
ken  a n d  L e n n a r d - J o n e s  h a v e  been  used,  so t h a t  com- 
par i sons  are  possible.  W h e n  comple t e  t he  d i c t i o n a r y  will  
consis t  of a p p r o x i m a t e l y  four  vo lumes ,  each  con t a in ing  
some 50-100 pages.  A l imi t ed  n u m b e r  of copies are  avai l -  
able.  E n q u i r i e s  shou ld  be add re s sed  to D r  R.  Daude l ,  

Cen t re  de Chimie  Th~or ique  de F r a n c e ,  5 a v e n u e  de  FOb- 
se rva to i re ,  Pa r i s  VI ,  F r ance .  

Publicaciones del Departamento de 
C r i s t a l o g r a f t a  y M i n e r a l o g i a  

T h e  ed i tors  h a v e  r ece ived  P a r t s  1 a n d  2 (October  1953 
a n d  M a y  1954) of V o l u m e  1 of t he  a b o v e  n e w  pub l i ca t ion .  
E a c h  p a r t  con ta ins  a b o u t  55 smal l  pages  a n d  carr ies  some  
six ar t ic les  in t h e  fields of m o r p h o l o g y ,  c rys t a l  chemis t ry ,  
s t r u c t u r e  ana lys is  a n d  i n s t r u m e n t a t i o n .  A b s t r a c t s  a re  in  
Eng l i sh  a n d  the  ar t ic les  in  Spanish .  All enqui r ies  shou ld  
be addres sed  to t he  D e p a r t m e n t  of C r y s t a l l o g r a p h y  a n d  
Minera logy ,  U n i v e r s i t y  of Ba rce lona ,  Spain .  


