2

Chapter III

_ EXPERIMENTAL

3,1 Taking Rotation photograph

Crystals of Stemonone were formed in transparent orange
needle shape of various sizes (Fig,15). The largest single crystal
has dimensions of .3 x .05 x .7 mmj. From the external morphology
of the erystal (Hartshorne, Stuart, 1964, p.7) the crystal axes c
and b were chosen (Fig 15) as follows:

c ( [OﬂﬂJ axis) along the meedle axis of the crystal

B ( LG1G) axis) along the cleavage of natural growth.

Two well- formed single crystals were selected and mounted
on the goniometer heads separately, with ¢ and b’ axes as rotation
axes respectively. Rotation photographs of both erystals were
recorded (Fig.16) using a Unicam Vertical camera, 60 mm, diameter
and Cu radiations ( >L = 15418 A, A, = 1.3922 A ). The
mean cell parameters ¢ and b determined from the rotation
photographs in Table 1 and 2 using equation (12) and (14) are

¥

b 15.5 A&,

8,25 A.
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TABLE 1

Determination of ¢

(001} rotation

axis length from

photograph.

layer| 2m m tanV ¥ ¢/n c
mn, | mm. =m/r £ =sinv | = A/¥ (i)
Cul, radiation, A= 1.5418 A
1 |14 | 5070 | 1900 | 10° st | L1866 | 8.2563 | G.26
2 | 2.1 [ 12,05 | k017 [ 219557 | 3720 | 4.936 | 8.27
3 | 50.6 |20.30 | <6767/ 38° 5 | .5604 | 2.751 | 8.25
b | 68.0 | 34,00 [1.41353f bg° 34" | 7498 | 2,056 | 8.23
Cuky radiation, ‘."p= V. 3922 A
1 | 10,3} 5.15 | caman] 9% 15’ ason | 8.218 | .22
2 | 21.4 | 10.70 | 35671 19° 38" | L3360 | L1435 | 8.29
3 | 35.3 | 17.651] <5885 30 28" | 5070 | 2.746 | .2t
L | 55.3 | 27.65 | 9217 [ 42° ko' | 6798 | 2,054 | G.22

r = 30 mm,.
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TABLE 2

¥
Determination of b axis length from

[010}rotation photograph.

layer| 2m m tmﬂ- ¥ b/n b
MMe | fla =n/r é =ziny | = A;"g' (i}
Cull ::aciiation, X = 1.5816 A
1 1 5.9| 2.95] .0983 | 5° 37" | .097¢ | 15.75 | 15.7
2 | 12.0] 6.00| .2000 |49% 49’ | .1962 | 2.86 | 15.7
5 | 18.7 | 9.35 | L3847 [ 17799 [ L2977 | 5.18 |15.5
Lo | 25.1 ] 13.05 | L4350 [ 23° 31" | 3990 | 3.86 | 15.5
5 | 3.5 | 17.25 | .5750 | 29° 54’ [ L4985 [ 3.09 [15.5
6 | 4.6 |22.30 | 77h33 {36%.57 | 596k | 2458 | 15.5
Cuk, radiation, % = 1.3922 A
1 ' 5.3| 2.65] 088371 525" | 0881 | 15.80 | 15.8
2 | 1009 | 5.45 1 .9817 | 10° 1871 ,1788 | 7.79 | 15.6
5 | 16.9] 8.45 | 2817 | 15° &4' | 2712 | 5.13 | 15.k
b | 23.0 | 11050 | 3633 [ 20° 58" [ 43578 | 3.89 [15.6
s | 30.35|15.15 | 5050 | 26° y8' | L4509 | 3.09 | 15.4
6 | 30.7 | 19.35 | J6h50 |32° 49" | W5819 | 2.57 | 15.4
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%+2 Taking Laue photographs

Laue photographs had been taken at 10 degree intervals
ahout both ¢ and b rotation axes but no symmetry was found, so the

crystals are expected to be a triclinic system.

3e3 Taking Weissenberg photographs

lecessary parameters for taking normal beam and equi-
inclination Weissenberg photographswere evaluated from rotation
photographs in Table 3.

lleissenberg photographs from the zeroth to the third layer
of ¢ and b rotation axes were recorded using a Unicam Weissenberg
camera, 57«3 mm film diameter with .5 mm. translation per 1 degree
of rotation and CuK, radiation (X = 1.5418 & ), Fig 17,

The reciprocal net of each layer was reconstructed., From

th

¢ rotation axis O to 3r

4 layer of reciprocal net the reciprocal

axes were chosen to be

a HNFHBUBLR Y= 79 21
S T S T U S A R
o = S97¥la, » = 53 50 ,

The crystals belong to the triclinic system.

a*, b and 1 were read directly from the

Dth layer, whereas & ﬂf ﬁ* were obtained from a +::..53.1v::1;.1ZF.:3t:i.rcznnJ.I by

considering the projection of 1St 3 2nd ang Erd layer on o layer

(Fig, 18).

1 . . :
using cosine law as a method of calculation.



TABLE 3
llecessary parameters for taking equi-inclination

Weissenberg photograph.

layer % \f1 /2 A s = rtan A
= sinm r = 2hmm.
[001] rotation axis
1 .1866 0933 | 59 21" e
2 .3728 1864 10° 44" 4.5
3 . 5600 .2802 16° 16" 7.0
EQ?U] rotation axis
1 .0979 .0h89 2° o' 1.2
2 <1962 0981 5% 38" 2.1
3 .2977 .1501 3° z2' 3.6

B

1 ¥ from Table 1 & 2 ( reciprocal latticq unit )




A
[001] Oth layer [001] 1st layer
[ﬂ*J] 2nd layer [":l'_)"l 3rd layer

-y 1 - a — - L = Sl o
Fig.17 Weissenberg Photographsof ¢ and B’ Rotation axis.



[010] Cth layer

[001] 2nd layer

Fig.17

[010] 1st layer

[010] 3rd layer
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The reciprocal axes were chosen from ¢ rotation axis
photographs becnuse the projection of ¢* on a*h* plane is coimcide
with B* axis which simplifics the problem of calculaticn in three
dimensions.

The reciproeal net of Efrotﬂtion axes failed to relate
with that we have chosen, 8ince the crystals are triclinic crystals
the unit cell chosen is therefore one of the infinitely rany possible
unit ecells,

According to thesc chosin reciprocal axes, indices of each
reflection spot on the film howve been given in Table 4, and no .

extinction condition was found,

“rd layer

2nd layer N B

18t layer

Oth layer

Fig.18 Diagram of projection of 1st, 2nd, 3vd
layer on Oth layer.



34

3¢ Crystallographic data.

The unit cell parameters of the crystal lattice were

calculated from the results obtained from section 3.1 and 3.5 3

c = 8,25 A

a® = .15 rlu., Lo g
» = .20  rlu., p o= 79° 8
ot = .197  rlu., p* = 5350,

Using equations (International Table for X-ray Crystallography vol.Il/

®

a =abe sind ,
v
* =
b = qcd s:.nﬁ s
v
w®
¢ = 7ab siny ,
v
?V‘= }-‘E )
E L I R = " = = z_li
v = abe sin « sin g sin ¥

* * i = . . e
= a* b e¢" sin « sin B sin?V
o @ & o 5 ¥ .
= a'b’c’ sin &' sin B" sin ¥V,

it was found that

a = 12.73 A L = 105° 14’

b = 9.90 A g o= 90°

¢ = 825 A > = 126° 42
a:bsic = 1.28 : 1 : 0.83,

The density of this Stemonone {619 Hqy 03) crystal
determined by the floating method using the mixture of carbon
tetrachloride ( 4 = 1.6 gmfcmB} and petrolium ether (B.F. ED-11GDG,

d = b g-m;’cmz'} is 1.51% gm;’cmE, al 27.5 ¢ .



35

The number of molecules per unit cell ( Z ) calculated
from the observed density and the molecular formular (019 H1II+ 08}

and unit c¢ell parameters are
4 = 14993

But Z must be integer,; so the number of moleculas per unit cell

must be 245 which gave the calculated density of the crystal of

14519 sm/cm3.

From the international Table for X-Ray Crystallography
Vols I; the space group of this Stemonone crystal is either P1
or P71, the structure being either non-centrosymmetrical or

centrosymmetrical.



TABLE 4%

Indices of spotsof reflection

[001] otk layer, 1 =0

h k n k h k h k h k
0 1 1 10 3 B 6 1 1 2
0 2 2 0 3 10 6 2 T 3
0 3 2 1 3 12 6 1 ik
0 & 2 2 L 2 6 2 1 7
0 5 i % - 6.k i 8
o 1 2 & y 3 66 5 0
o 3 2 6 b3 6 8 2 A
0 3 2 3 b & 6 9 2 2
o & 2 3 4L 5 @ 2 3
0o 5 2 3 L 6 i 3 4
1 0 2 & b 7 A 2.5
1 1 2 6 b 8 7 5 26
1 2 2 8 b 13 277 5 8
1 5 2 10 5 0 73 2 10
14 2 11 5 1 io 2 1
y g 3 0 5 3 1 1 2 2
1 8 3 1 5 1 12 zZ 3
17 3 2 5 2 1 3 2 L
1 3 3 3 5 % ik 2 6
1 3 3 3 5 k i 6 3 8
1 f 3 B 5 5 18 30
18 5 3 5 & 79 301
1 3 3 & 5 9 i 10 3 2
T 9 3 7 6 o 1 9 3 3
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(Table 4 continued)

Loo1] 1st layer, 1 = 1
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(Table 4 continued)

2nd layer, 1 2
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(Table 4 continued)
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3rd layer, 1
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