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In  connection with an investigation of the structure of 
palladium (II) salicylaldoxime it was desirable to ascertain 
the distortion of the salicylaldoxime molecule upon forma- 
tion of the pal ladium complex. 5-Chlorosalicylaldoxime 
was prepared because the presence of the heavy a tom 
would facilitate the determinat ion without  appreciably 
affecting the structure of the salicylaldoxime molecule. 

Suitable crystals of 5-chlorosalicylaldoxime were ob- 
tained by slow cooling of a saturated aqueous solution, 
and by evaporation of a chloroform solution. The unit  
cell is monoclinie wi th :  

a---- 13.69, b---- 3.90, c---- 14 .35A;  fl---- 100.0% 

Characteristic extinctions were noted which are those 
required by the space group P21/a, and the uni t  cell 
contains four molecules. Densi ty:  calculated, 1-510 
g.cm.-3; measured (by flotation), 1.510 g.cm. -8. 

In tens i ty  data  for the  (hO1) zone were collected from 
Weissenberg photographs.  The approximate structure 
was determined by a Pat terson function projected along 
[010], which showed directly the outline of the molecule. 
Several electron-density projections were calculated, and 
back-shift corrections were made. At this stage of refine- 
ment ,  the  agreement  index, R, between calculated and 
observed structure factors was 16% (233 (hO1) reflec- 
tions). Fur ther  ref inement  of the structure by least 
squares is in progress, and intensi ty data  for the  (0kl) 
zone are being collected. 
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I t  was evident  by the  shortening of the  benzene bond 
lengths in the  projection tha t  the  molecules were t i l ted 
out of the (010) plane. Using the accepted value of 1.39 A, 
the angle of t i l t  was calculated to be 27 ° 46' about an 
axis lying in the (010) plane and making an angle of 
69 ° 15' with [100]. The bond lengths, calculated using the 
above tilt, were in good agreement  with the values 
reported by Jerslev (1950) for syn-p-chlorobenzaldoxime, 
and are given in Table 1. 

Table 1. Comparison of observed bond lengths of 
syn-p-chlorobenzaldoxime and 5-chlorosalicylaldoxime 

syn-p.Chloro. 5-Chloro- 
Bond benzaldoxime salicylaldoxime 

C-C in benzene ring 1.35-1.38 A 1.38-1.40 A 
C-C1 1.78 1.82 
C(benzene)-CH 1.45 1.43 
CH-N 1-31 1-25 
N-O 1"36 1"40 

The short CH-N and long N-O distances may  be due 
to the N-O group being t i l ted slightly out of the plane 
of the C1 and C atoms. Full details of the structure will 
be reported at a later date. 

The authors are greatly indebted to the Rober t  A. 
Welch Foundat ion  for support  of this project.  
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In  the s tudy reported here, tungsten wires with a dia- 
meter  of 0.025 cm. which had been previously coated 
with a thin film of graphite were annealed in vacuo at 
elevated temperatures  and investigated using X-ray dif- 
fraction techniques. In  Fig. l(a) is shown the X-ray 
pat tern  from a wire sample which had been annealed at  
1750 ° C. for 10 rain. The pa t te rn  was obtained using a 
flat-plato front-reflection camera with a specimen-fi lm 
distance of 5 era. Molybdenum radiat ion was employed 
in conjunction with a zirconium filter. All the diffraction 
rings in Fig. 1 (a) ma tch  closely with those of tungsten.  
From the intensi ty maxima  on the  diffraction rings, it 
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can be deduced tha t  the  wire has a strong (110) texture.  
I t  has also been shown tha t  the crystals on the surface 
of the wire are oriented with a {100} plane tangential  
to the surface and tha t  the (110) texture  is main ta ined  
at  least up to 2050 ° C. (Swalin & Geisler, 1957). The size 
and shape of the  crystals has been determinod micro- 
scopically and were found to have the  shape of long fibers 
oriented parallel to the wire axis with a diameter  of 
about  10 -* cm. 

In  Fig. 1 (b) is shown an X-ray pa t te rn  for a wire sample 
which had been annealed at 1850 ° C. for 10 min. The 
other conditions wore the same as for Fig. l(a). Inter-  
pretat ion of this pa t tern  shows tha t  the diffraction rings 
are representat ive of a-W2C with a few weak tungsten 
lines included. A W,C film of a few microns thickness 
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(o) (b) 
Fig. 1. X-ray pattern of graphite-coated tungsten wire which has been annealed (a) at 1750 ° C., 

(b) at 1850 ° C. Arrows are parallel to wire axis. 

is enough to prevent  a significant contr ibut ion from the 
tungsten  substrate to the  pat tern,  a-WsC has been shown 
to have a hexagonal s t ructure in which the  tungs ten  
a toms are arranged in close-packed fashion; the  lattice 
parameters  of the uni t  cell are 

a = 2 - 9 9 ,  c---= 4-71A 

(Smithells, 1952). In  Table 1, some of the  low-index 

Table 1. Diffraction analysis of Fig. 1 (b) 

Planar spacing 
^ 

Measured Calc. for a-W2C Calc. for W Plane 

2.56 A 2-59 A (50) - -  10.0 W2C 
2.34 2-36 (40) - -  00.2 W~C 

10.1 W2C 
2.25 2-24 (100) 2-27 A (100) 110 W 

2-22 - -  - -  - -  
1-73 1-74 (40) - -  10.2 W2C 
1-57 - -  1-58 (15) 200 W 
1-49  l "49 (60 )  - -  I 1 .0  W.~C 
1-34 1.34 (50) - -  10.3 WzC 

Numbers in parentheses indicate relative intensities. 

planes giving rise to diffraction rings in Fig. l(b) are 
identified. 

Analysis of Fig. 1 (b) by means of stereographie projec- 
tion techniques indicate tha t  the  a-W2C crystals on the  
surface of the wire exist in three preferred or ientat ions 
relat ive to the  fiber axis of the  tungs ten  wire. These 
three preferred orientat ions were found to be those in 
which {00.1}, {22.3}, and  {10.0} poles of WlC crystals 
occurred parallel to the  ( l l 0 )  fiber axis of the  tungs ten  
wire. These orientat ion relationships indicate fur ther  t ha t  
{00.1 } planes of WiC crystals are inclined a t  0 °, 30 °, and  
90 ° to the fiber axis of the wire. Since { 110} planes of the  
tungsten substrate are also inclined at  0 °, 30 °, and  90 ° 
to the  fiber axis, as shown by the  strong (110) fiber 
texture,  it is concluded tha t  {00.1} planes of a-W,C 
exist parallel to {110} planes of the tungs ten  substrate.  
Stereographic analysis also indicates tha t  the  (10.0) 
direction of a-WzC crystals is parallel to the  (110)  
direction of the  tungsten  substrate.  Since tungs ten  a toms 
on the {00.1} planes of a-WIC match  very closely with 

a toms on {110} planes of tungsten with respect to spacing 
and angular  relationships when ( 1 0 . 0 ) w , c l J ( l l 0 ) w  , 
those results suggest tha t  the  {ll0} planes of tungs ten  
represent  the  conjugate  piano for the formation of 
a-WiC. The relation between atoms on these planes is 
shown quant i ta t ive ly  in Fig. 2. I t  is noted in this con- 
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Fig. 2. Atom spacings on (a) (10.0) plane of a-W2C and (b) 
(l l0) plane of W. Values are in Angstr6m units. 

nect ion t h a t  the  or ientat ion relationship reported hero 
is the same as tha t  found by Burgers (1934) in the  case 
of the  b.e.c.-+ h.c.p, t ransformat ion in zirconium. The 
analogy is very  close since, as ment ioned  earlier, the 
tungs ten  a toms in hexagonal  a-WzC are arranged in 
h.c.p, fashion with the  carbon in the interstices. 
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