Chapter IV

EXPEBIkﬂNTﬂL RESULTS AND DISCUSSICNS

4,1 Experimentsl result

The cell dimensions of Stemenone crystel were determined

s

from the powder, Potation snd Weissenberz photographs.
shows the cell dimensions determined from verious methods,
crystol hebit £nd lattice of Steonone crystel mre shown in
Fig. 20,
Table 11
: Bxperimental results
T - g |,
Parameter f r A 3 l , 5 i
Method o 2/ 24 i degree | degree |degree
I 9.782{12,903/8,210] 92,957 {103,883 124,700
II 9.929i12,730{8,221| 92.800{104,583 125,450
III 9.885112,764!8,210| 90.000[104,C48 125,050
IV 9,748 12,866 8.198 | 90.956!103.566! 124,580
T ' : e
v REL TS ; 9.90 |8.25 |105,40 ; 90,00 124,70
* { i
VI 12,864 9,74818,192 103.564; 90.955 124.695

From Teble 11; Method I 1s the results obtained fron

the powder photozraph colcul-ted by using « desk colculstor,

M€thods‘II,III are the results determined fron the

rotation and Weissenbers photogréphs mbout[blO] 8Xis, r001]

axis respectively.

& : ;
The parameter pairs (ag ) and (b,p) ere interchanged,

Table 131
The
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Method IV is tnt reTined cell Airensthons determined
from tLhe powder photozraph, the calculstion belng performed on
the NE/C 2200 computer at the Conputer Science Unilt,
Ciialonzkorn University.,

Method V is the results rcpprted by W, .Chailpsyungpung
obtained fror the rototion and Weissenbecrz photogcraphs
gbout [001] exis.

Method VI is the refincd eccll dimensions onbtained
fron the powde s photozreph 2s coleulnted on the €DC 3600
conputer, using program CELSIUS at thc Institute of Cheomistry,
University of Uppsels, Sweden,by Mlss S, Primotus,

From the Intesrating-Weilssenberg photozraphs @long
the C rotctional oxis (0-th to 3-rd laycr), the intensities
dats were collected by using & microdensitometer, The
measured intensities, sultsbly correcdted for Lorentz and
polsrizstion factors, were transformed into the structure
facborg . w.iEd ; < on the NE/AC 2200 computer,

4.2 Discussions

The data presented =re in good azreement with those
reported by w, Chaipavungoun (1970). The only major difference
is the interchange of the assignment of the poremeter poirs
(a,« ) #nd (b, ). The assizn ent in this thesis follows the
convention of thé right hand rule: and the condition bysjc. This
choice of the #riclinic cell can be sclected in an infinite

number of ways from a triclinic spece latticc, dowever, the
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cell for which the three shortest nbncoplanar tronslations

are ehoscn to define its edges im unique,

| The refined cell dimensiong calculated from the powder
photogranh : on the NE/C 2200 computer sre ncarly
the same as the one caleulated an the, CDC 34500, The celibretion

sy read from the curve S-8 VS =8 for

coeffictent, S-S
o)

Stemononc crys.el using GoP3 &s an internel stendard substance
calculated by using o desk colculetor are simlilsar to thet
obteined by msing « CDC 3600 conputer, The latter is obtained
by averaging cach value,

Before ‘am investizatinn of the ckystal structure gan by
underteken, the cell prrametcrs should be known, With all
intensity s deta of reflections on hand, thé scts of
cnordinates x, Vs 2 for each of the 2toms =2rc then proposed,
which sare consistent with the structure foctorsa- Ssince these
factors d¢ncnd on the arrangement of -atomse in the spcecific
crystél. If thc coonrdinates xJ, st»nd ZJ of the --J':tgtr:?slto,m:-'
of the ccll are proposecd correctly, the calculeotcd structure

factors cen be computed from the €quation:

oy - EJ £y 2771 (bx; + kyy + 1z,)

where fj 1s the satomic structurc factor.,

This stege may teke warious forms de¢pending on the
complexity of the structure being enalyzed, =nd the complexity
of the structure depends upon the¢ number of narameters which

must be ﬁ}xcd, ¢s well as. on their relation o one anethep.
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The beginning of solving the structure is to measure
the intensity of each reflection. ifter the correction for
the Lorentz end polarization faectors, the observed structure
factors were computed. If all observed structure factors
are -in harmony with those computed from the proposed
structure, the crystal structure are then found,

When & structure of Stemonone crystol(Cl9H1408)9 which

a8 found to be in triclinic system with 2 molecules in @
lerge unit cell,is to bhe investigeted, it is necessory to -
- measure the intensities of all reflections from many layers.
In order to get the definite number of reflections, CukK«
‘radistion was used to take the Intezrating Welssenberg
photogrephs., But the crystoal structure could hardly be solved
directly in the absence of any heavy atom, It would be -
possible to solve the structure by direct methods given -
sufficient’ly accurate diffrection date, However, the
ohserved structure fagtors of Stemonone crystal were collected
from the measured intensities of each rcflections which wes
corrected for the Lorentz and volorizetion factors. The
effects of absorption factors ere ignored since the Stemonone
crystal being used is in @ ~od shape of the approximate
dimensions 0.3 X 0.05 X 0,7 mm, The corrections for The
Lorentz and polerization factors is necessary for & study of
structure., It is the method of approaching the structure
determinotion. AHlthough the number of the observed structure

actors obtoined in the present work is not lerge enouzh to
complete the determination of the structure, the data

ohtained so far on Stemonone 1is in
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1tself of zreat vilue, #nd it is on the right wey for a

study of the stemonone crvstel structure,

o] |

N R
4

crystel hebilt crystal lattice

Fig. 20 Ha bit end lattice of Stemononc crystal,

The self consistent results are :

¢ o
a = 9,748+ .002 4 L 1= $0.956% .004°
¥ (s} :
b. = 12,866+ .002 A B = 103.566+ ,003°
¢ o 7
¢ = 8.198+ .0024 ¥ = 124.580% ,003°

a3
Vv = 808.2 (A)
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(a) [010] O-th layer (b) [010]1-st layer

Fig.21 Weissenberg photographs
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(¢) [010] 2-md layer (@) [010] 3-rd layer

L
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Indices of Bpots of fe flection
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(£) [001] O=th layer (g) [OO‘I] 1-st layer
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(1) [001] 3-rd layer

(n) [001] 2-nd layer
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