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1Zr-A1 2.94 A 
2 A1-A1 3.36 
2A1-A1 2.62 

The crystal  s t ruc ture  of the  intermetal l ic  phase ZrA1 has 3.35 
been de te rmined  from X- ray  powder  films of impure  3.36 
specimens. Several alloys were  prepared  by  arc mel t ing 2.89 
suitable quant i t ies  of the  pure  meta ls  in argon to give 3.01 
a composit ion of 50 a t .%  for each component ,  bu t  all 
the  films showed the presence of considerable quant i t ies  
of the neighbouring phase Zr2A1 a. According to the  phase Intensities 
d iagram for the z i r con ium-a lumin ium sys tem (Mcl)herson ^ 
& Hansen ,  1954), the  stable composit ion range for ZrA1 (hkl) 
is only a few a t .% and  fur thermore  the  alloy is uns table  (020) 201 201 w 22 
above 1250 °C. I t  is appa ren t  t ha t  the  prepara t ion  of a (021) 523 526 ms 91 
pure  specimen of ZrA1 is difficult, and  metal lographic  (110) 577 577 w 16 
examina t ion  of the  polished specimens showed tho (040) 802 802 s 34* 
presence of two phases, ZreA1 a and  ZrA1. (111) 903 902 vs 234 

The most  suitable film for the  s t ruc ture  de te rmina t ion  (130) 978 978 ms 118 
was t aken  by  I)r  J .  A d a m  of A .E .R .E . ,  t Iarwel l ,  using (041) 1128 1127 m 96 
a Guinier- type focusing camera  wi th  monochromat i sed  (002) } 1301 
Cu Kc~ radiat ion.  The sharply  defined lines on this film (131) 1301 1303 m 81 

(150) 1781 1781 vw 3* 
were  carefully examined,  and  those lines belonging to the  (060) 1805 1805 w 10 
Zr2A13 phase, whose s t ruc ture  is now known (Renouf & (112) 1876 1878 v2w 6 
Beevers,  1961), were  rejected.  Apar t  f rom a few un- (042) / 2103 
identif ied lines, the  remaining  lines were  indexed on the (151) / 2106 2106 ms 76 
basis of an or thorhombic  uni t  cell of dimensions similar (200) 2107 
to t ha t  given by  E d s h a m m a r  (1961) for HfA1; the (061) 2130 2130 w 5* 

(132) 2278 2279 ms 65 
dimensions found were (221) 2632 2633 mw 21 

a = 3 . 3 5 9 + 0 . 0 0 1 ,  b=10.887+0"003,  c=4 -274+0 .001  /~. (240) 2910 2909 v~w 9 
- - (170) 2983 2984 w 17 

(152) 3086 3082 mw 2* 
The densi ty  of the  impure  bulk  specimen was measured  (023) 3129 3130 v4w 7 

using a densi ty  bot t le  and  found to be 4.8 g.cm.-a;  (080) 3209 3209 v~w 2* 
the  calculated value  of the  densi ty,  assuming 4 ZrA1 (241) 3229 3234 m 36 
per  un i t  cell, is 5.02 g.cm.-% The calculated densi ty  of (171) 3309 3309 mw 15" 
the  pure  Zr~A1 a phase is 4.70 g.cm. -z so t ha t  the observed (202) 3409 3408 mw 24 
dens i ty  of 4.8 g.cm. -a corresponds to a mix tu re  of ZrgA1 a (113) 3504 3505 mw 26 
and  ZrA1 in the  rat io of 2:1 approx.  This rough es t imate  (081) 3534 3523 w 17 
of the  specimen composit ion is in agreement  wi th  the (222) 3612 3609 vw 2* (043) 3730 3730 w 14 
observations on the films and  the metal lographic  evidence. (260) 3916 3912 vw 7 

The observed reflections obeyed the  following con- (242) 4217 4206 mw 10 
ditions : (172) 4288 4285 m 21" 

(153) 4709 4711 vw 10 
(310) 4793 4790 vw 0 

(0,10,0) 5015 5014 w 4* 
(311) 5123 5115 mw 16 
(004) } 5213 
(262) 5202 5213 m 26 
(330) 5192 
(223) 5241 5238 w 8 
(024) 5402 5405 vw O* 

4 Zr -Zr  
2 Zr -Zr  
4 Zr-A1 
2 Zr-A1 

(hkl) h + k = 2 n ,  (Okl) k = 2 n ,  

(hO1) l = 2 n  and  (h/cO) h + k = 2 n ,  

which  suggest the space group Cmcm--D~,  which was 
found by  E d s h a m m a r  for HfA1. The proposed s t ruc ture  
was based on t ha t  of HfA1 and  good agreement  be tween 
observed and  calculated intensit ies (Table 1) is obta ined 
wi th  a toms in the following positions, which were ob- 
ta ined  by  trial  and  error:  

Z r 4  (c) 0, y , ~ ;  y = 0 . 1 6  

A14 (c) 0, y, 1; Y=0"43 

F u r t h e r  re f inement  of the  a tomic  parameters  is no t  
just if ied owing to the  impure  na tu re  of the  specimen. 

The in tera tomic  distances obta ined from this s t ruc ture  
are as follows: 

Table 1 

sin 2 0 x 104 

Observed Calculated Observed Calcu]ated 

* Indicates overlapping Zr2A13 lines. 

s=strong,  re=medium,  w----weak, v----very. 

The results confirm the  isomorphous na tu re  of the  
intermetal l ic  compounds  HfA1 and  ZrA1. The descript ion 
of the  s t ruc ture  has been given by  E d s h a m m a r  and  as 
s ta ted  by  t ha t  au thor  is in keeping wi th  F r a n k  & Kasper ' s  
ideas on the intermetal l ic  s t ructures  formed by the  
t ransi t ion elements.  
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In  den Arbei ten yon F. Liebau, W. Hi lmer  & G. Linde- 
mann  (1959a) und yon F. Liebau (1959b) sind infolge yon 
Verschiebungen des Ursprungs w/ihrend der Unter-  
suchungen Fehler  aufgetreten,  die wie folgt zu /indern 
sind:  

1.) In  den Figuren  3 und 4 beider Arbei ten ist die 
R ich tung  der w-Achse bzw. der z-Achse um 180 ° zu 
drehen. 

2.) In  Tabelle 3 der Rhodoni tarbe i t  sind ffir die Kat -  

ionen und die Sil iciumatome die angegebenen z/c- 
Werte  dutch  1-(z/c)  zu ersetzen, die der Sauer- 
stoffatome durch 1/2 - (z/c). 
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U n i t  c e l l  a n d  s p a c e  g r o u p  o f  L - p r o l i n e  m o n o h y d r a t e .  A c o r r e c t i o n .  By  V. SASISE~rtA_aA~, Depart- 
ment of Physics, University of Madras, Madras 25, India. 

In  the paper by  Sasisekharan (1959) the hO1 systemat ic  The space-group deduction is unchanged.  
absences are incorrectly reported;  t hey  should be t I .  L iPso~ 
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O r ~ , a n i e  C h e m i c a l  C r y s t a l l o g r a p h y .  B y  A . I .  
Krr~GORODSKn [Ki ta jgorodski j ] .  Pp .  x + 541. New 
Y o r k :  Consu l tan t s  Bureau .  1961. Pr ice  $17.50.  

This book is the t rans la t ion  of a Russian tex t  published 
in 1955 (with a few sections added). The first chapter  is 
a consideration of molecular sizes and shapes, based on 
Sut ton 's  book 'Lnteratomic Distances ' ,  and on inter- 
molecular distances from X- ray  crystal lographic results. 
B y  comparisons of related molecules some rough com- 
puta t ions  of deformation forces are made. Then follow 
some calculations of the volume increments when certain 
common groups are added to a number  of molecules. 
The chapter  concludes wi th  a well-writ ten account  of 
molecular symmet ry .  

Chapter  2 gives a clear account  of lat t ice and space- 
group theory.  I t  is interest ing here to see t h a t  credit  is 
given only to Fedorov for the elucidation of the space 
group, and  tha t  the modern symbolism is described as 

the ' In te rna t iona l '  r a ther  t han  the He rmann-Maugu in  
system. The Schoenfliess sys tem is also given, bu t  not  
by  name, and it  is appropr ia te ly  described as 'illogical'. 

Chapter  3 is a detailed s tudy  of the symmet ry  of 
objects in chains, layers and in three-dimensional lattices. 
The au thor  uses h{s own notat ion,  and the discussion is 
made difficult to follow by  the in t roduct ion of special 
terms, such as 'uni t ' ,  's trip ' ,  'axis of gravi ty '  all of which 
are not  very  clearly defined. However  the general con- 
clusion is plain enough, i t  is t h a t  some space groups 
permi t  close-packing much more readi ly  t h a n  others. 
The au thor  then compares his results with the  stat is t ical  
f indings of Nowacki,  and  does not  hesi ta te  to sweep 
away some of the early space-group determinat ions  when 
they  disagree wi th  his theories. In  this  chapter  also is 
a table of 'packing coefficients' in aromatic  compounds, 
i.e. the  rat io of inherent  molecular volume to the to ta l  
cell volume. The au thor  a t taches  considerable significance 
to this  quant i ty .  


