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1. 2 , 4 - D i n i t r o a n i l i n e  C6Ha(NO2)  2 . N H  2 

2,4-Din i t roani l ine  was  desc r ibed  b y  Gro th  (1917) as 
monoc l in ic  p r i sma t i c  w i t h  a : b : c =0 .9913  : 1 : 0.6985, 
f l = 9 4  ° 58'. T h e  B a r k e r  I n d e x  (Por te r  & Spiller,  1956) 
gives  a : b : c = 0 . 9 7 4 7  : 1 : 0.6985, f l = 9 4  ° 58'. 

Siddiq,  Saraogi  & Ali  (1959) gave  a = 8 . 4 6 ,  b = 12.50, 
c = 7 . 4 0  A, f l = 1 0 1  ° 54' (a:b:c=0.6768:l:O.5920), Z = 4  
a n d  space g roup  P21/m. 

T h e  crys ta ls  used  in t he  p re sen t  w o r k  were  c rys ta l l i zed  
f rom a m i x t u r e  of ace tone  a n d  ch loroform.  T h e y  a re  
t h i n  s ix-s ided p la tes  t a b u l a r  on (010), w i th  (100) as a 
pe r fec t  c leavage  p lane  exac t l y  as descr ibed  in  t he  B a r k e r  
I n d e x .  

The  axia l  l eng ths  m e a s u r e d  f rom r o t a t i o n  p h o t o g r a p h s  
a n d  the  angle  fl f rom L a u e  p h o t o g r a p h s  are  h o w e v e r  
a = 1 2 . 8 ,  b = 1 2 . 9 ,  c = 9 . 0 7  A, f l = 9 5  °, g iv ing  a : b : c  = 
0 . 9 9 2 : 1 : 0 . 7 0 3  in good  a g r e e m e n t  wi th  Groth .  

The  m a g n e t i c  aniso t ropies  of t he  c rys ta l  were  m e a s u r e d  
b y  the  K r i s h n a n - R a b i  m e t h o d  w h i c h  gives:  

Z~ --Z2 = 65.5 x 10 -e c .g .s .e .m.u.  
Za -Z~  = 69.0 × 10 -e c .g .s .e .m.u.  
Z3-Z1 = 3.5 x 10 -6 c .g .s .e .m.u.  (obs. a n d  calc.) 

~v (angle b e t w e e n  Xl a n d  [001]) = 0% 

Us ing  the  e x p e r i m e n t a l  va lues  of t he  m e a n  suscepti-  
bi l i t ies g iven  b y  Pasca l  (1911a, b) for  d in i t robenzene ,  
benzene  a n d  ani l ine,  t h a t  of 2 ,4-din i t roani l ine  is 2M = 
74"3 × 10 -e =½(Z1 +Z2 +Z3). H e n c e  

Z 1 = - 5 3 . 6 ,  Z 2 = - 1 1 9 . 1 ,  Z 3 = - 5 0 . 1  (10-ec .g . s . e .m.u . ) .  

I t  is ev iden t  f rom these  resul ts  t h a t  the  benzene  r ing  
is para l le l  to  t h e  (100) c leavage  p lane .  Also as Z I - Z 2 =  
65.5 x 10 -6 a n d  Xa-Z2 =69-0  x 10 -6, bo th  of w h i c h  are  
g rea t e r  t h a n  the  an i so t ropy  of a benzene  ring,  t he re  is 
a g rea t  p robab i l i t y  t h a t  t he  n i t ro  groups  are  cop l ana r  
w i t h  t he  benzene  r ing ;  t h a t  is, t h a t  the  molecu le  as a 
who le  is p l a n a r  a n d  para l le l  to  (100). 

2.  4 -  M e t h y l -  2 - n i t r o p h e n y l a z o a c e t a n i l i d e  

:NO 2 

C H 3 ~ N  = :N. CH~. CO. : N H ~  

T h e  crysta ls ,  w h i c h  were  k i n d l y  suppl ied  b y  D r  C. J .  
B rown ,  are  t h i n  la ths  e longa t ed  a long [010] w i t h  pre-  

d o m i n a n t  {20T} p la t e  faces. T h e  faces {001} a re  also 
deve loped .  The  larges t  c rys ta l  we ighed  a b o u t  4.6 m g  
a n d  h a d  d imens ions  6 x 1.7 x 0.5 m m  3. 

D r  B r o w n  (unpubl i shed  da ta )  found  a = 23.20, b = 5.90, 
c= 12.20 A, f l=121  °, Z = 4 ;  space g roup  P21/a. 

The  m a g n e t i c  aniso t ropies  are :  

Z1-Z2 =94"2 x 10 -e c .g .s .e .m.u.  
7.1-Z3 =35"3 x 10 -6 c .g.s .e .m.u.  
Xa-Ze  = 58"9 × 10 -e c .g .s .e .m.u.  

0 (angle b e t w e e n  Z1 a n d  [100], pos i t ive  in ob tuse  f l ) = 4 8  °. 

The  an i so t ropy  of two  benzene  r ings is expec t ed  to  
be a b o u t  120.10 -6, w h i c h  is n o t  m u c h  g rea t e r  t h a n  Z l -  7..). 
I t  is fa i r ly  c lear  f rom these  d a t a  t h a t  Z1 lies in or  n e a r  
to  t he  p lanes  of t he  two  benzene  r ings a n d  t h a t  p r o b a b l y  
t he  who le  molecu le  is p lanar .  The  n o r m a l  to  t he  two  
benzene  r ings lies b e t w e e n  [010] and  Ze, b u t  is n e a r e r  
to Ze. :Now Z1 is nea r ly  a long the  t r ace  of t he  p lane  (403) 
(and of all p lanes  {4k3}) on (010). H e n c e  it seems p robab le  
t h a t  t he  p lane  of t h e  molecule ,  w h i c h  in te rsec ts  (010) 
in t he  d i rec t ion  Z~, lies n o t  far  f rom (403). This  agrees  
w i th  Dr  C. J .  B rown ' s  obse rva t ion  t h a t  t he  403 a n d  413 
X - r a y  ref lexions are  bo th  in tense .  

3 .  o - T o H d i n e ,  C I 4 H 1 6 N  2 

The  crys ta ls  of o- tol idine (4 ,4 ' -d iamino-3 ,3 ' -d imethy l -  
b ipheny l )  are  o r t h o r h o m b i c .  The  uni t -ce l l  d imens ions  
were  r e d e t e r m i n e d  by  Q u a d e r  (1958) w h o  f o u n d :  

a = 6 - 4 1 2 ,  b = 7 . 4 9 0 ,  c = 2 3 . 7 5 8  A;  Z = 4 ,  

space g roup  P212121. 
The  crys ta ls  used  in t he  p re sen t  w o r k  were  c rys ta l l ized  

f rom e t h y l  a lcohol  as smal l  r e c t a n g u l a r  t ab le t s  w i th  
(001) as t he  p la te  face.  T h e  cell d imens ions  were  checked  
b y  r o t a t i o n  p h o t o g r a p h s  and  were  found  to be in good 
a g r e e m e n t  w i t h  t he  above  values .  

The  p re sen t  m a g n e t i c  d a t a  t o g e t h e r  w i t h  those  found  
b y  K r i s h n a n  & B a n e r j e e  (1955) a re  shown  in  Tab le  1. 

The  m e a n  suscep t ib i l i ty  ~ M  ---- - -  144.9 x 10 -6 ca lcu la ted  
f rom the  p re sen t  m a g n e t i c  an iso t ropies  a n d  :Krishnan 
& Bane r j ee ' s  m e a s u r e d  Za agrees  w i th  Pasca l ' s  a d d i t i v e  
va lue  2M = --144.6 x 10 -6, wh ich  uses Pasca l ' s  exper-  
imen t a l  d a t a  (1911a) for b ipheny l .  

The  m a g n e t i c  d a t a  show t h a t  [010] is an  axis of 
a p p r o x i m a t e  s y m m e t r y .  I f  the  two  benzene  r ings of t he  

Kristman & Banerjee 

Present work 

Za -- Zb 

82.9 

79.4 

Tab le  1. Magnetic data for o-tolidine 
(All × 10 -6) 

gc -- Zb Za -- Zc Za Zb 
79.6 3"3 -- 117.3 -- 200.2 

(meas.) 

75.9 3.5 --117-3 --196.7 
(assumed) 

~c ~M 
-- 120.6 -- 146.0 

-- 120.8 -- 144-9 
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molecule are planar, the molecular planes should make  
only small angles with (010). Adopt ing the molecular 
anisotropy K H - K ± =  119.6 found for biphenyl  (unpub- 
lished data) and taking a and - a  as the angles which 
the molecular planes make  with (010), then  

Z' = Kit c°s2 a + K± sin 2 a; Z" = Za + Zt~/2 
and 

Xb = Kt ts in  2 a + K ± c o s  2a  

from which a = +_ 24.5. 

4. A n t h r o n e  c r y s t a l l i z e d  f r o m  acetic acid 

The trait-cell dimensions, space group and crystal 
s tructure of anthrone,  C6H 4. CO. CHe. C6H 4, crystallized 
from ethyl  alcohol, were de termined by Srivastava 
(1957a, b; 1961). His latest values are: 

a=15.80 ,  b=3.998,  c = 7 . 8 6 A ;  f l=101 °40 ' ;  Z = 2 .  

The mel t ing point  is 153 ° . He  de termined the crystal 
s tructure (1961) on the assumption tha t  the space group 
is P21/a and found the residual R =0.267. 

The crystals used in the present  work were re- 
crystallized from acetic acid, two crops being grown 
independent ly .  They are monoclinic platy prisms elon- 
gated along [010] with the plate face (001) and the 
face (100) well developed in the rectangular large plates 
(average weight 5 mg) of the first crop. Those of the 
second crop were six-sided small (2 mg) plates with (100) 
as the plate face and (001) face developed. The axial 
lengths de te rmined  from rotat ion photographs round the 
three axes and the angle fl de termined goniometrically 
are 

a=13 .6 ,  b=7"76, c = 1 7 . 7 A ;  f l=91"l  °. 

The melt ing point  is 254 °C, which is much  higher 
than  tha t  of anthrone;  tha t  of the original mater ial  
(British Drug Houses) was checked and found to be 
158 °C as s ta ted on the bott le  (153-159 °C). The densi ty 
was measured, with aqueous zinc chloride solution by 
the flotation method,  and found to be 1.255 g.cm -a. 

The densi ty calculated from the cell dimensions for 
6 anthrone  molecules (mol.wt. 194"08) and 4 acetic 
acid molecules (mol.wt. 60.03) in the unit  cell is 1.244 
g.cm -a. 

There is no proof tha t  this molecular const i tut ion 
(which would involve hemimorphy  or disorder) is correct: 
nor has the space-group been determined.  

Taking n M  = dN.  abc sin fl = 1411.7 instead of M, the  
magnet ic  anisotropies are: 

Y~1-9~ = 909.6.10 -a c.g.s.e.m.u. 
Xs -Z2 = 795.0.10 -6 c.g.s.e.m.u. 
X1 -Xs = 114.6.10 -6 c.g.s.e.m.u. 

0 (angle between 7~1 and [100], positive in obtuse fl)= 
73.0 ° . 

Acetic acid may  be expected to have a small an- 
isotropy (about 5.10 -6) but  the above anisotropy will 
be mainly  due to the  6 anthrone  molecules, if the  
molecular const i tut ion suggested is the correct one. 

This agrees reasonably well with  the measured 
molecular anisotropy of an thraquinone  (unpublished) 
K ± - K  H = - 147.6.10 -6 (6 x 147.6 = 885"6) and would 
imply tha t  the  anthrone  molecular normals lie nearly 
along the )~2 direction, at  17 ° to [100] in acute fl, and 
probably make  a small angle with (010). The mean  
susceptibility of anthrone  is 2M = -- 118.10 -6 (Matsunaga, 
1958). 
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Bemerkung  zur Terminologie  des Begriffes Epitaxie. Von H. GilNTHER SCHNEIDER, Institut fi~r an- 
gewandte Physik  der Reinststoffe Dresden, Winterbergstrasse 28, Dresden A 20, Deutschland 

(Eingegangen am 9. Mai  1963 und wiedereingereicht am 9. Jul i  1963) 

Der Begriff Epi taxie  umfasst  jede gesetzmi~ssige und  
strukturabh~ngige Verwachsung von zwei unterschied- 
lichen kristall inen oder subkristallin geordneten Sub- 
stanzen, gleich welcher Art  sic sonst sein m6gen. Orien- 
t ierte Substanzabscheidungen im Sinne der Epi taxie  
unterscheiden sich grunds/~tzlich vom reinen Eigenwachs- 
turn, einschliesslich Zwillingsbildung, Parallelverwach- 

sung und For twachsung gleieher oder isomorpher Par tner  
durch partielle Isotypie oder verschiedenart ige Atom- 
zustiinde der entsprechenden Bausteine. Texturbi ldungen 
yon Gastsubstanzen auf amorphen Tr/~gern gehbren nicht  
zu diesen echten azimutalen Orientierungen. 

Durch das wachsende Interesse breiter Kreise der 
Technik an diesem Ph~nomen vervollst~ndigte sich der 


