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Abstract: The depolarized and polarized scattered He-Ne laser
light was measured. From these measurements Rayieigh
factor and depolarization factors of phytol were
calculated. Based on these results the values of isother-
mal compressibility and molecular mass of phytol were
obtaireg ,These values are compared with corresponding
results obtained with other methods.

Introcduction

Phytol, czo“39°" is unsaturated primary alcohol with one double
bond. As a structural part of chlorophyll in the form of phytol

)

group 1 , it is the basic product of its decomposition.. It was syn-

thetized for the first time in 19292) and extracted from plants in

3) 4)

19437/ . The molecular structure is not completely known '. The

values of the refractive indexS)

,na=1.4601, nD=1.4623, nY= 1.4595,
molecular mass®), from 296.54 to 296.32, and density,p=0.8497 g.
cm-3, were determined.

In this work, the measurements were performed of the. scattered

He-Ne laser light (A= 632.8nm) from spectroscopically pure phytol
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(Flika product) as well as from benzene solution.
6)
The general formula for quasielastic light scattering gives

the intensity of the scattered light:

2 )
I =1 2 vi( 382552, 252 752) ygin2, 6+6%u_ (1)
© 4.2 3¢ T 6-75u
Vi it aT

where: I - intensity of scattered light; Io- intensity of inci-
dent light; i- wavélength; r- distance between the detector and
the scattering center; V - volume of the sample;e - dielectric
constant; T - temperature,p- density; Q— volume element of the
scatterer ; ¢ - angle between the electric vector of incident
light wave and radius vector; 8, - depolarization factor for na-
tural light
Z;z and EE2 are mean square fluctuations of density and

temperature,rfspectively:

Aozng 322: : AT2 = sz/pCVv (2)

v

where:k - Boltzmann constant, B, - isothermal compressibility

T
and cv- specific heat.

If temperature dependence of dialectric constant and the
influence of anisotropy are neglected, well known Einstein-

Smoluchowski formula is obtained:

1=1 v, Tor {0(35}}zsin2 ¢ (3)
4]

o —=
ldrz
It is possible to consider the total intensity of scattering
as formed by two components of incident light: polarized horizontal-
ly and vertically. Taking into acowt, in the formula for Rayleigh
scattering, the contribution of induced dipoles in the molecules
of the scatterer, as well as the fact that the motion of molecules
is correlated, we have for four different components of scattered

6)

1ight®’, for e = 90°:
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I® B (3a +ab2+4abi— 9(a+2b)2 (1)
15 9
v = lsp(a-b)z (5)
15
1. 2
Isn= < pla-b) (6)
vh 15
b 2
In, = — p(a-b) (7
hh 15

where: a and b are main refractions (in the case when ellipsoidal
revolutions are considered) .

p =at 1 a = fd? g(r)h(r) (8)

@0

q =a+l - B f dfg(r) = - 1 (9)
where: g(r) and h(g) are correlation functiens,

In the case of solutions, besides the fluctuations of density,
fluctuation of concentration is also important.Then, it is more
convenient to express the intensity of scattered light in terms of

Rayleigh factorgl

R, (@) = Rcﬁp(p(e)-zazﬁpo(e)c+4a) (1lo)
R, (8) =R (0) = 35kcﬁp (11)
Ry (@) = Kcﬁpl(P(9)-2A23p0(9)c+6)cosze+36| (12)

where: P(©)- scattering factor; Az- second virial coefficient;

8- factor which takes into account the influence of optical aniso-
tropy; Q(6) - functon of intermolecular correlation; c- concentra-
tion of solute with molecular mass Mp; NAV
ng - refractive index of solvent, and

- Avogadro constant;

2 2

_ 4n"n
kK=_090 (dn2 (13)
dc
4
AoNAv

where: dn/dc - increment of refractive index.
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2 .Experimental

The measuremonts werc performed on photogoniodifusimeter
in the Laboratory for optics, CEN Saclay, France. The apparatus
consists of a He-Ne, 5mW laser, sample holder immersed in dodecane,
photomultiplier, Faradey rotator, analyser, amplifier, and di-
gital voltmeter. It is shown schematically on Fig. 1.

The cylindrical geometry was used, since it enables the meas-
urement of angular distribution of all four components of scatter-
ed light from 0-165°. sample holder provided the place for two
cells immersed in dodecane, with the possibility of continuous
comparison of the measured intensity with standard, eliminating
thus the parasite effects. The laser beam enters the dodecane
before being scattered by the sample and then after scattering
passes through dodecane again and falls on the detector. Before
each filling of the cell, either with phytol or with phytol
solution in benzene, the samples were filtrated using Gelman-

Metricell filers.

He-Ne /  Chopper
laser  poiarisation
rotator Analyser
Diffuser
Interference filter

Photomultiplier /
Amplifier

Digital voltmeter ———

Printer oo
*\\\\\\ -
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3. Results and discussion

The values of the components of scattered light were mea-
sured at different angles from 30° to 150° ( in 15° steps)  After
corresponding corrections, the mean values for all four components,

normalized to 90° were obtained.

I,, = 0.6925

1,, = 0.08675

T, = 0.0948

I, = 0.082

From absolute measurement of the light scattered on benzene
9)

and cyclohexane and measured values for I and Ivh' the value

vv
of the Rayleigh factor, R= 4.5 .lo-ecm-l, was obtained. From the
same data, the values of depolarization factors Au=0‘223 and
%=0.125, were calculated.

In order to avoid numerous corrections during the absolute

measurements of the intensity of scattered light (6 = 90°),

equation (1) is presented in the form:

I=a.(22 2 6*6y

30 T 6-74
where A is the nbrmalizat!on factor.

’ (14)

The value of normalization factor A has been determined from
light scatterimmeasurements on CCl, and known values for its :

S)

compressibility™’ . Using the value of this normalization factor

A, the compressibility of -phvtol was obtained from analpg measure-
ments: £= 7,86 *210710 p2yy

Taking into account the relat}on between the density and
refractive index, the corrected values of compressibility
are given in Table I, for dlfferent approximations.

It can be seen from the data given in Table I that different

approximation for tﬁp values conMsistent ‘within 28.
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Table I
.— Lorentz-Lorenz Eykman ref. 6) (Vuks)

5 o /N )7.86 +10710 7.90.1010 7,91.1¢710

The values of polarized and depolarized cawonents of the scattered
light, for scattering angle of 90° and for different concentra-

tion of phytol in benzene are given in Table II.

Table II

Concentration (g/cm3) I$¥(re1.units) ;¥k(rel.units)
0.04542 0.9102 0.184965
0.059567 0.969 0.186617
0.084436 0.9488 0.188312
0.1352622 0.948744 0.19089

From the dependence of I=I(c), given in Table II and the

), the molecular mass of phytol, M=284 amu,

values of n=n(c)1°
was calculated.
Taking into account that the molecule of phytol is too small
for the determination of molecular mass using the method of
light scattering the oHained value is in a good agreement with the
published value M= 296.545).
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