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I n  t h e  c o u r s e  of  a n  i n v e s t i g a t i o n  on  t h e  p h a s e  t r a n s i t i o n  
f r o m  t h e  o r t h o r h o m b i c  to  t h e  m o n o c l i n i c  m o d i f i c a t i o n  
o c c u r r i n g  in p r e c i p i t a t e d  l e a d  c h r o m a t e ,  f i r s t  r e p o r t e d  
b y  Q u i t t n e r ,  S a p g i r  & R a s s u d o w a  (1932),  w e  t h o u g h t  i t  
d e s i r a b l e  t o  u n d e r t a k e  a s t u d y  of  t h e  c r y s t a l  s t r u c t u r e  
of  t h e  o r t h o r h o m b i c  f o r m .  S a m p l e s  of  o r t h o r h o m b i c  l e a d  
c h r o m a t e  w e r e  p r e p a r e d  b y  m i x i n g  a t  25 °C. 0 . 1 M  solu-  
t i o n s  of  K e C r O  4 a n d  P b ( N O a )  ~. T h e  c r y s t a l s  o b t a i n e d  
w e r e  t o o  s m a l l  fo r  s ingle  c r y s t a l  w o r k .  D i f f r a c t i o n  p a t t e r n s  
of  p o l y c r y s t a l l i n e  s a m p l e s  w e r e  o b t a i n e d  b y  m e a n s  of  a 
N o r e l c o  d i f f r a c t o m e t e r  u s i n g  Cu K a  r a d i a t i o n .  T h e  cell  
d i m e n s i o n s  as  d e t e r m i n e d  b y  L i p s o n ' s  m e t h o d  (1949) 
a re  : 

a = 8 . 6 7 ± 0 - 0 3 ,  b = 5 .59 :£0 .01 ,  c = 7.13~=0.02 A .  

T h e  m o s t  p r o b a b l e  s p a c e  g r o u p ,  a f t e r  i n d e x i n g  all  t h e  
r e f l e x i o n s  a n d  t a k i n g  i n to  a c c o u n t  t h e  i s o m o r p h i s m  w i t h  
P b S O  4 ( Q u i t t n e r ,  S a p g i r  & : R a s s u d o w a ,  1932) is Pnma. 
W i t h  f o u r  f o r m u l a  u n i t s  p e r  cell  t h e  c a l c u l a t e d  d e n s i t y  
is 6.22 g . cm.  -~, w h i c h  c o m p a r e s  f a i r l y  s a t i s f a c t o r i l y  w i t h  
t h e  e x p e r i m e n t a l  p y c n o m e t r i c  v a l u e  of  5.8 g . c m .  -3. 

O n l y  r e f l e x i o n s  c o n t a i n e d  w i t h i n  ha l f  t h e  r a d i u s  of  t h e  
r e c i p r o c a l  s p h e r e  w e r e  r e c o r d e d ;  t h e r e f o r e ,  in v i e w  of 
s t r o n g  ser ies  t e r m i n a t i o n  e f f ec t s ,  i t  w a s  n o t  p o s s i b l e  t o  
r e l y  o n  t h e  u s e  of  F o u r i e r  p r o j e c t i o n s  for  t h e  s t r u c t u r e  
d e t e r m i n a t i o n .  A m e t h o d  b a s e d  on  t r i a l s  a n d  e r r o r s  
w a s  u s e d .  4 P b  a t o m s  a n d  4 Cr a t o m s  w e r e  p l a c e d  in  
spec ia l  p o s i t i o n s  w h i l e  t h e  o x y g e n  a t o m s  w e r e  p l a c e d  a t  
t h e  c o r n e r s  of  r e g u l a r  t e t r a h e d r o n s  w i t h  c h r o m i u m  a t o m s  
a t  t h e  c e n t e r s .  T h e  f o l l o w i n g  a t o m i c  c o o r d i n a t e s  g a v e  t h e  
b e s t  a g r e e m e n t  b e t w e e n  o b s e r v e d  a n d  c a l c u l a t e d  in t en -  
s i t i es :  

4 P b  in 4(c),  x -- 0 .185,  y = ~, z -= 0 .165 
4 Cr in  4(c),  x = 0.085,  y ---- ¼, z = 0 .690 
4 0 in  4(c),  x = 0.24,  y = ¼, z = 0.56 
4 0  in 4(c),  x --- 0 .93,  y = 1, z ---- 0"56 
8 0 in  8(d),  x -- 0 .085,  y ---- 0.01,  z --= 0 . 8 2 .  

T h e  r e l i a b i l i t y  i n d e x  R = !,]JFol-IFc[I/lIFoJ h a s  t h e  
v a l u e  0 .16 w h e n  al l  t h e  n o n  o b s e r v e d  r e f l e x i o n s  a r e  
i n c l u d e d ,  a n d  b e c o m e s  0.11 if o n l y  o b s e r v e d  r e f l e x i o n s  
a r e  c o n s i d e r e d .  T h e  v a l u e s  of  s in ~ 00, s in ~ Oc, IFo], ]Fc] 
( c o r r e c t e d  for  a t h e r m a l  f a c t o r )  a re  l i s t ed  in T a b l e  1. 
T h e  C r - O  d i s t a n c e  is 1.65 A ;  t w e l v e  O a t o m s  s u r r o u n d  
e a c h  P b  a t o m  as  f o l l o w s :  1 a t  2 .64 .~, 2 a t  2.71 A, 
1 a t  2-83 A,  2 a t  2.91 A, 2 a t  2 .96 A, 2 a t  3.57 /~; t h e  

average value of the Pb-Cr distances is ~.63 ~. The 
r a t h e r  s h o r t  C r - O  d i s t a n c e  m i g h t  b e  t a k e n  a s  a n  e v i d e n c e  
fo r  m u l t i p l e  b o n d i n g  in  t h e  CrO~ -2 ion {Paul ing ,  1948, 
a n d  J a f f 6 ,  1954). T h e  O - O  d i s t a n c e  (2.70 A) c o r r e s p o n d s  
t o  t h e  t h e o r e t i c a l  one,  wh i l e  in t h e  SO~  2 ions  t h e  ob-  
s e r v e d  d i s t a n c e  is o n l y  2 .45 A ( J a m e s ,  1925).  T h i s  
d i f f e r e n c e  m a y  wel l  b e  a c c o ~ m t e d  for  b y  t h e  d i f f e r e n t  size 
of  t h e  c o o r d i n a t i n g  a t o m .  

U n f o r t u n a t e l y  i t  is n o t  p o s s i b l e  to  c o m p a r e  t h e  a b o v e  
d i s t a n c e s  w i t h  t h o s e  of  m o n o c l i n i c  P b C r O  4, b e c a u s e  t h e  

T a b l e ] .  X - r a y d a ~  
hkl sm20o sm20c IFo} iFcl 
101 - -  0.0196 - -  33 
011 0-0306 0-0307 148 166 
200 0.0315 0-0316 161 155 
111 0.0384 0.0386 109 112 
201 0.0431 0.0433 102 103 
002 0.0466 0.0468 180 195 
210 0-0505 0-0506 256 268 
102 0.0546 0.0547 257 250 
211 0.0621 0.0623 226 201 
112 0.0735 0.0737 165 150 
020 0-0758 0.0761 370 344 
202 - -  0.0784 - -  44 
301 0.0827 0.0829 129 128 
121 - -  0.0957 - -  4 
212 0.0974 0.0974 99 145 
311 - -  0-1019 - -  29 
220 0.1078 0-1077 143 155 
103 0-1133 0.1131 83 90 
302 0.1175 0-1179 123 85 
221 0.1192 0-1194 147 124 
022 0.1227 0.1228 113 107 
013 - -  0.1242 - -  - -  
400 0.1265 0.1265 56 53 
122 0.1310 0.1307 217 233 
113 0.1324 0-1321 210 192 
203 mterf .  0.1368 - -  - -  
312 interf.  0.1369 - -  - -  
401 mterf .  0.1382 - -  - -  
410 0.1454 0-1455 156 196 
222 0.1535" 0.1545 81 62 
213 - -  0.1558 - -  11 
321 0.1590 0.1589 76 105 
402 0.1735" 0.1732 } 265 } 242 
303 0-1768" 0.1763 
031 0.1829 0-1829 140 122 
004 - -  0.1870 - -  109 

131 interf.  0.1908 122 134 
322 interf.  0.1940 
104 interf .  0" 1950 - -  - -  
313 interf.  0.1953 - -  - -  
230 0.2031 0.2028 198 172 
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