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Crystal  structure of s i lver fulminate.  By KARTA_~ S I N G H ,  Institute of Armament Studies, Kirlcee, Poona 3, 
India 

(Received 20 April 1959 and in revised form 18 September 1959) 

The present note describes attempts which have been 
made to determine the crystal structure of silver ful- 
minate. For preparation of this compound 30 c.c. of 
absolute alcohol were added to 19 c.c. of 21.5 % solution 
of silver nitrate in nitric acid. Chemical reaction was 
carried at a temperature range of 60 to 80 °C. Well 
formed crystals of the compound were obtained by 
dissolving the freshly precipitated product in a 20% 
solution of ammonium acetate at a temperature of 50 °C. 
This saturated solution was cooled very slowly from 50 
°C. to room temperature when glistening needle-shaped 
crystals of silver fulminate were obtained. The average 
length of the crystals was 4 to 5 ram. Chemical analysis 
gave 71"87% silver (theoretical 71.94). 

The refractive indices of the  crystal were de te rmined  
by the  Becke line me thod  using as immersion media  
liquids such as carbon disulphide and mixtures  of meth-  
ylene iodide and arsenous sulphide. The refractive 
index of the crystal for sodium light polarized along the 
needle axis (or a-axis) is found to be 1.630 and for the 
light polarized perpendicular  to the needle axis (or paral- 

lel to the  b-axis) is found to be 1.831. The densi ty  of the  
crystals de te rmined  with the help of a pycnometer  is 
3-938 g.cm. -a. 

S tudy of oscillation and Weissenberg X-ray photo- 
graphs reveals tha t  the crystal is orthorhombic.  The 
dimensions of the  uni t  cell are found to be a=6 .04 ,  
b = 3.88 and c---11.20 A. All observed reflections obey the  
relationship tha t  the  sum (h + k + l) is even;  the  uni t  cell 
is, therefore, body centred. Fur ther  it is found tha t  
for the  0/cl reflexions h + l  is even, for hO1 both  h and 1 
are even, and for h/c0 both  h and k are even. These 
observations suggest tha t  the  space group probably is 
Imca. The value of the  densi ty  of the  crystal calculated 
by assuming four molecules in the uni t  cell is 3.936 
g.cm. -a which agrees reasonably well wi th  the experi- 
menta l  results. 

Sincere thanks  are due to Prof. D. 8. Kothar i  and Dr 
A. R. Varma of the  Delhi Univers i ty  for kind help and 
useful discussions. 
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SP (C.,Hs) 3 (I) et SeP (Cells) 3 (II) sont isomorphes. L '6tude 
de la project ion (001) de I a fait l 'objet  d 'une  note  ant6- 
rieure (Van iYIeerssche, 1954). Le pr6sent travail  est 
une d6terminat ion de la s tructure tr idimensionnelle de 
SP(Co_Hs) 3 et de SeP (C2H5) 3. Ces substances cristallisent 
sous forme de longues aiguilles hexagonales.  Les para- 
m~tres de la maille-unit6 va lent :  

Structure de SP(C2Hs)a et S e P ( C 2 H s ) 3 .  Par  M. VAN MEERSSCHE et A. L~ON~A~D, Laboratoire de Chimie 
Physique, Universitd de Louvain, Belgique 

(Regu le ler octobre 1959) 

a e 

I 8,98_+ 0,01 A 6,32 __ 0,01 A 
II  9,06 _+ 0,01 6,54_+ 0,01 

Q 

2 mol6cules par  maille. 
Donn6es exp6rimentales utilis6es dans l 'analyse des 

structures : 
I hkO, 0/cl, hk l  hk2 

II  h/c0, - - ,  hkl, hk2, hk3, hk4 

Les intensit~s ont  ~t~ lues visuel lement  sur des films 
de Weissenberg int6gr6s et corrig~es pour l 'absorption et 
l 'ext inct ion secondaire (F. Jellinek, 1958). R a y o n n e m e n t  
incident :  Cu Ka. 

Les mol6cules poss~dent la sym6trie ponctuelle 3 et 
r6alisent deux configurations 6nant iomorphes ( A e t  B 
de la Fig. 1). 

Selon le mode de r~partit ion de cos deux formes, le 
groupe spatial serait P63mc (r6partition stat is t ique re- 
pr~sent~e ~ la Fig. 1) ou P31c (macle de cristaux ~ struc- 
ture ordonn~e, off chaque molecule A est entour~e de 
3B et invers~ment).  

.Bien qu'il  ne nous air pas 6t~ possible de d~cider avec 
cert i tude de la sym6trie spatiale, P68mc semble probable. 
La maille cont iendrai t  alors des molecules 'statistiques' ,  
superposit ion de A e t  B, de sym~trie 3m. 
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Fig. 1. SP(C2Hs) 3. Projection sur le plan (001). Maflle double. 
R6partition statistique des formes ~nantiomorphes A e t  B. 
Quelques distances intermol$culaires sont indiqu~es. Les 
distances entre CH 2 et S de la molecule situ~e en dessous, 
sont de 4,15 •. La mol6cule centrale est A c/2 en dessous 
des autres. 
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Les s t ructures  ont  ~t~ d6termin6es par  la m6thode de 
l ' a tome lourd; les phases des facteurs de s t ruc ture  6tant  
calcul6es ~ par t i r  des contr ibut ions de P e t  S (ou Se). 
Ces atomes occupent  d'ailleurs des positions sp6ciales 
(~, ~ ~ ) e t  ~ 1 ~+½). 3-, (~' 3' 

L'af f inement  a 6t6 r6alis6 au moyen  de syntheses de 

Distances interatomiques 
I I I  

P-S(e) 1.864 _ 0.030 1.963 +_ 0.020 
P-C 1.865 _+ 0.040 1.907 _+ 0.030 
C-C 1.38 _+0.07 1.40 +0.05 
S(e)P C 112 ° 114 ° 
CPC 107 ° 106 ° 
PCC 114 ° 110 ° 

Fourier  normales  et g4n4ralis6es. R final: 12,6% pour  I 
et 7,2 % pour I I .  

La position du CH 3 est peu pr6cise car ce radical  est  
r6parti  sur deux sites qui se recouvrent  par t ie l lement .  

Un compte  rendu  d6taill6 de ces d~terminat ions pa- 
ra l t ra  p rocha inement  au Bullet in des Soci6t6s Chimiques 
Belges. 

L '6 tude de ces s t ructures  nous a 6t6 sugggr6e par  le 
Prof. J .  M. Bijvoet  qu'il  nous est agr6able de remercier  
ici. 
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I n t e r n a t i o n a l  U n i o n  o f  C r y s t a l l o g r a p h y  

C o n f e r e n c e s  i n  S t o c k h o l m ,  9 - 1 2  J u n e  1959 

Under  the auspices of the Commission on Crystallographic 
Appara tus  three  Conferences were held in Stockholm, 
Sweden, dur ing the four days 9-12 June  1959. In  order 
to discuss the results of the first phase of an in ternat ional  
cooperat ive project  on the Precision Dete rmina t ion  of 
Lat t ice  Parameters ,  which had been unde r t aken  by the 
Commission, only a Conference on this subject  had been 
p lanned originally. Soon plans were made  for arranging 
also a Conference on Counter  Methods for Crystal- 
St ructure  Analysis. These methods  are relat ively new 
and  are being developed at  several laboratories through- 
out  the world so tha t  bringing the people concerned 
together  at  a working meet ing was considered most  
desirable. At  the last m o m e n t  a Conference on X - R a y  
Wave leng th  Problems was added as a number  of requests 
had  been received for a discussion of this subject  which 
is in t imate ly  related to the precision la t t ice-parameter  
de terminat ion .  

By  kind invi ta t ion  of the Karol inska  Ins t i tu te r  the 
meet ings were held in the buildings of their  Depa r tmen t  
of Medical Physics  in Stockholm, immedia te ly  preceding 
the Second In te rna t iona l  Symposium on X - R a y  Micro- 
scopy and  X - R a y  Microanalysis held there from 15 to 
17 J tme.  The Union is much  indebted  to the Swedish 
hosts for their  cooperat ion in organizing the meet ings 
and  for the great  hospi ta l i ty  again received in Stockholm 
after  the Second General Assembly and  In te rna t iona l  
Congress was held there in 1951, Thanks  are par t icular ly  
due to Prof. Arne Engs t rSm who was a l ready very  much  
engaged in preparat ions  for the forement ioned Sym- 
positun, bu t  agreed to make  the necessary a r rangements  
for the crysta l lography Conferences; and to Prof. Gunnar  
t t~gg who kindly  assisted in the pre l iminary  arrange- 
ments  for the  Conferences, and  who organized and  
ar ranged an excursion to his laboratory in Uppsala  on 
Sa tu rday  13 June .  

The Conferences were a completely new venture  for 
the  Union.  Unlike the tr iennial  In te rna t iona l  Congresses 
and the in te rmedia te  Symposia held so far, the a t t endance  
a t  the Stockholm Conferences was l imited to a ra ther  

small number  of invi ted speakers and par t ic ipants  
act ively working in the fields concerned. Only 107 persons, 
71 from abroad and 36 from Sweden, registered for one 
or more of the Conferences. In  the p rogramme more t ime  
was reserved for discussions than  the t ime usually avail- 
able for this purpose at  other  meetings.  This made  lively 
discussions possible after  pract ical ly  all papers. In  ad- 
dition, at  the end of each of the three Conferences there  
was a lengthy discussion of the subject  concerned which 
summarized  expectat ions for future  developments .  

The great  success of the Stockholm Conferences de- 
mons t ra t ed  the usefulness of such meet ings  a t  which 
specific problems are discussed by a small group of 
specialists. To a large extent  the success of the meet ings 
was, however,  also due to the t remendous  efforts under-  
t aken  by the Chairman of the Commission on Crystallo- 
graphic Apparatus ,  W. Parrish,  in prepar ing and arrang- 
ing the meetings,  and the Union owes him a deep debt  
of gra t i tude  for his work. The assistance he received 
from his secretary,  Mrs Doro thy  Barre t t ,  who prepared  
the m a n y  m e m o r a n d a  and handled the large a m o u n t  of 
correspondence,  and from the local secretary,  Miss 
Gudren Bergendahl ,  who handled the whole registrat ion 
for the meetings and  assisted in the local a r rangements ,  
is also grateful ly acknowledged.  

The a t t endance  of a great  number  of persons was 
made  possible by generous financial help received from 
UNESCO through ICSU. In  addi t ion  a number  of U,8.A, 
Government  Agencies provided funds for t ranspor ta t ion  
of several par t ic ipants  from the U.S.A. whose presence 
a t  the meetings was of great  importance.  

The meet ings were formally opened on Wednesday  
10 June ,  a l though the addi t ional  Conference on X - R a y  
Waveleng th  Problems had a l ready been held on the  
preceding day.  Words of welcome were spoken by  
A. ENGSTR/JM, on behalf of the Karol inska  Ins t i tu te r ,  
by G. Hi4GG, on behalf of the Swedish crystal lographers,  
and  by A . J . C .  WILSOn, on behalf of the Execu t ive  
Commit tee  of the Union.  Dur ing  the remainder  of the 
day  and  the morning of Thursday  11 June ,  the Conference 


