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S U M M A R Y

In  the  rn l roc iuc t i on  some chen i ca l  and  f rhJs i co -chemica l  p ro -
pe r t i es  o f  t he  i n te rha logen  compounds  a re  rev iewed .  Mak ing  use
of  ex is t ing thermodynaÍn ical  data thei r  s tabi l i ty  is  d iscussed in
some more deta i l .

T h e  i n t e r h a l o g e n s ,  e s p e c i a l l y  t h e  h i g h e r  o n e s ,  s t i m u l a t e d
theoret ica l  speculat ions about  thei r  s t ructures.  For  the greater
par t  the recent  s t ructure invest igat ions on these compourds,  how-
ever ,  are not  in  agreement  wi th the theoret ica l ly  proposed st ruc-
tures.

A contr i .but ion to the st ructure chemist ry  of  the in terhalogen
compounds  has  been  g i ven  by  t he  de te rm ina t i on  o f  t he  c r ys ta l
s t ructure of  ICl .  by mea;rs of  X-ray methods.

0rd inary and integrated Weissenberg photographs f rom the f i rs t
n i n e  l e v e l s  a b o u t  t h e  n e e C l e  a x i s  o f  t h e  c r y s t a l s ,  a s  w e l l  a s
L a u e - ,  o s c i l l a t i o n -  a n C  f l a t  f i l m  p h o t o g r a p h s  w e r e  m a d e .  I h e
interpretat i .on of  the photographs caused some di f f icu l t ies,  which
cou ld  be  ove rcome by  assuming  the  c rys ta l s  t o  cons i s t  o f  f ou r
comp lex l y  tw inned  t r i c l . i n i c  i , nd i v i dua l s .  The  l a t t i ce  cons tan ts
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of the back shift

ïhe final value oÍ
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T h e  m o l e c u l e s  r
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&  =  5 . ? 1  I  0 . 0 3  A o
b  =  10 .  88  t  0 .02  Ao
c  =  5 . 4 8  I  0 . 0 3  A o

a =  1 3 o o 5 o r *  1 0 Í
p =  B o o S o r J  2 o r

Y =  1 0 0 3 0 f I  L 0 Í

Two IC1 .  pe r  un i t  ce1 l ;  space  g roep  P Ï .
Because  o f  t he  comp lex i t y  o f  t he  rec ip roca l  l a t t i ce  on l y  one

-  tne [OfO] -  pro ject lon was accessib le for  two d imensional  Pat-
t e r son  and  Fou r i e r  me thods .  The  [O tO ]  pa t te rson  syn thes i s  was
f i r s t  t e n t a t i v i t y  i n t e r p r e t e d  i n  t e r m s  o f  f l a t  I C l "  m o l e c u l e s
w i th  va lence  ang les  o f  120o .  Fou r i e r  syn theses  baËed  on  th i s
st ructure could not  be ref ined.  A correct  approximat ion to the
s t ruc tu re  was  ob ta i , ned  by  t he  app l i ca t i on  o f  t he  vec to r  con -
vergence method on the (  10Ï)  Pat terson sect ion.  I t  could be con-
f i rmed  by  a  Fou r i . e r  syn theses  o f  t he  ( lO f )  sec t i on  wh i ch ,  how-
eve r ,  s t i l l  showed  cons ide rab le  f a l se  de ta i l .  ï he  a tom ic  coo r -
d j -na tes  we re  re f i ned  by  a  sequence  o f  o rd ina ry  and  d i f f e rence
Four ier  syntheses.  The fa lse deta i l  proved to be par t ly  due to
incorrect  scal ing factors re lat ing ref lect ions of  d i f ferent  layer
1 ines,  and par t ly  to  the f in i te  ser ies ef fect .

The latLer  could be reduced by the in t roduct ion of  an ar t i f i -
c ia l  temperature factor .  The f i .na l  coordinates,  corrected for  the
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ina tes ,  cor rec ted  fo r  the

remain ing ef fect  of  terminat ion of  the ser ies by the appl lcat ion
of  the back shi f t  method,  are:

x y z
r  0 . 0  6 7 . 0  0 .  0

c I ,  99 .  1  48 .6  94 .7
c7,  97.  I  167 .2 92.7
c l .  97 .8  286 .5  92 .0

The f ina l  va lue of  the d isagreement  index R is  0.  12.
The  c rys ta l  s t ruc tu re  cons i s t s  o f  mo lecu les  I rC lu  wh i ch  a re

arranged in layers (101) .  The tuo types of  twinning occurr ing in
the crysta l  may be expla ined by th is  s tmcture.

The  mo lecu les  a re  p lana r  w i t h  neg l i g i b l e  dev ia t i ons  f r om the
point group symmetry mmm (fig. 15). Each iodine atom is surround-
ed by two chlorine atoms at a distance of 2.38 and 2.39 Ao and by
two others at  2.68 and 2.72 Ao.

The molecular  s t ructure is  descr ibed in terms of  a
between valence pat terns involv ing ICl j -  and ICl i  ions
T h e  p o s s i b i l i t y  o f  a n  a v e r a g e  s t r u c t u r e  c o n s i s t i n g
ICl+r-  and ICl l  ions could be excluded.

mesomer i  sm
( p a c .  6 7 ) .
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