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Crystal  s t ructures  of the  compounds  of t e t r ava len t  
m o l y b d e n u m  and  tungs ten  wi th  e lements  of Group VIA 
of the periodic table are being examined  as par t  of a 
p rogram to de te rmine  the  effect of crystal  s t ruc ture  on 
fr ict ion propert ies.  

Table  1. X-ray data for MoSe2 

hk~ do dc See Xc (~ = t) 
002 6.44 6.46 78 86 
004 3.225 3.232 6 6 
100 2.839 2.848 63 63 
101 2.788 2-781 6 20 
102 2.617 2.606 7 10 
103 2.369 2-376 100 100 
006 2.151 2.153 10 4 
105" 1.914 1.914 39 46 
110" 1.641 1.644 49 25 
008 1.615 1-616 13 8 
112 1"591 1.593 10 8 
114 1.464 1.465 2 1 
200 1.422 1.424 8 4 
203* 1.352 1.352 13 11 
116 1-306 1-307 6 3 
205* 1.246 1.247 8 8 
118 1-152 1.152 33 11 

1,0,11 1.087 1.086 4 4 
210 1-076 1.076 3 2 
213" 1.044 1.044 14 8 
215 0.9930 0.9936 8 8 
300 0.9492 0.9492 6 4 

1,0,13 0"9389 0"9389 4 3 
2,0,11 0"9060 0.9064 4 3 

306 0.8685 0.8685 1.5 1.2 
220 0.8220 0.8220 5 5 
308 0.8185 0.8185 13 10 

0,0,16 0.8080 0.8081 2 2 
1,1,14 0.8052 0.8052 3 1 
2,1,11 0.7939 0.7938 9 14 

310 0"7897 0.7897 4 4 

* Indicates overlapping Si lines. Intensities are corrected. 
Intensities were measured with a double-beam micro- 

densitometer. 
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Samples used were  prepared  b y  K and  K Laborator ies .  
F r o m  X- ray  analysis the  MoSe e sample appeared  to be of 
high pur i ty ,  bu t  the  MoTe 2 was found to contain  large 
amoun t s  of free te l lur ium. St ructures  were de te rmined  
from powder  diffraction photographs  m a d e  wi th  fi l tered 
Cu K s  radiat ion.  Approx imate ly  40% silicon was added  
to one sample as a check on the cal ibrat ion of the camera .  

The powder  pa t t e rn  resembles t h a t  of MoS~ and  the 
s t ructures  are isomorphous.  MoSes is hexagonal ,  belonging 
to space group P6a/mme (D~h), with  2 MoSe2/unit cell. 
Atomic  coordinates of MoSe 2 are the same as those 
of MoSs wi th  Me a t  + (½, 2 - ~, t )  and  Se a t  _+ (~, ],/~) and  
_+ (~, ½,/~ + 21)./~ is approximate ly  ~. Intensi t ies  ca lcula ted  

for/~ --~ are compared  in Table 1 wi th  the  observed inten- 
sities. The intensit ies were compu ted  re la t ive  to the 103 
reflect ion;  s t anda rd  corrections were used for polariza- 
tion, mult ipl ic i ty ,  and  the  Lorentz  factor  (see e.g. Klug  & 
Alexander ,  1954). 

Lat t ice  pa ramete rs  of MoSe, were  de te rmined  by  
averaging the  paramete rs  calculated from the  six lines 
of largest  0. The paramete rs  a t  26 °C were  found to be:  

a = 3.288 +_ 0.001/~, c = 12.931 _+ 0.004/~. 

The  calcula ted dens i ty  is 6.96 g.cm-% In t e r a tomic  di- 
s tances calculated f rom this s t ruc ture  are:  

(6) Me-So 2.49 
(6) Se-So 3.29 
(1) Se-Se 3.23 
(3) Se-So 3.75 

A s tudy  of MoTe, yie lded results in agreement  wi th  
those repor ted  by Puo t inen  & N e w n h a m  (1961). 

The authors  are grateful  for the  valuable  discussions 
wi th  I)r .  R.  P e a r l e r  of Midwest  Research  Ins t i tu te .  
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