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Dynamic light-scattering measurements of liquid ethanol/dodecane mixtures have been performed using a
self-beating digital photon correlation spectrometer. The binary system exhibits an upper critical consolute
point at a mole fractionx, = 0.687 of ethanol. The critical temperature of our sample Was 285.64+

0.05 K. Along with shear viscosity data the decay rate of the autocorrelation function of the scattered light
has been used to determine the mutual diffusion coeffidierthe fluctuation correlation lengtg, and the
characteristic relaxation rates of the order parameter fluctuations as a function of reduced temperature. For
the mixture of critical composition these quantities follow power law behavior, as predicted theoretically.
The amplitude of the relaxation rate of the ethanol/dodecane system=s (8.0 + 0.2) x 1®° st from
dynamic light scattering, which compares with = 2.8 x 10° s * andwo = 4.4 x 10° s~ as resulting from
broadband ultrasonic spectra. Fitting the light-scattering data at different scattering angles to the universal
dynamic (Kawasaki) function yields, = (7.7 & 0.7) x 1@ s™% Critical mixtures with an amount of 0.2%

(w/w) water added resulted in an enhancementdfy about 3.5 K and in a small increase (10%) in the
amplitudeD, of the mutual diffusion coefficient. Light-scattering data for five ethanol/dodecane mixtures of
noncritical composition are in conformity with the pseudospinodal conception. It remains unclear, however,
whether noncritical exponents have to be used in the power laws. Using the critical exponents in the evaluation
of data the amplitudé, of the correlation length displays a relative maximum at the critical composition
whereD, adopts a relative minimum.

Introduction investigation of critical demixing phenomena, gaining valuable

insights into the dynamical characteristics of the phase transition
and allowing quantities such as the correlation length (eq 1)
and the relaxation rate

Many properties of binary liquid mixtures exhibit striking
anomalies as a critical demixing point is approached. At the
critical point the mutual diffusion coefficienD vanishes,
combined with the occurrence of large local fluctuations in

concentration that decay very slowly and reach effectively wp= 2DIE ()

macroscopic scale. This behavior is reflected by a power law

divergence of the correlation length of the order parameter fluctuations to be investigated.

Basically, three different categories of theoretical approaches
E(T) =&t (1) have been proposed to describe the acoustical anomaly near
critical points: the mode coupling theoty!” the Bhattachar-
Heret = |T — T¢|/T. is the reduced temperaturg; is the jee—Ferrell theory®-2° based on the dynamic scaling hypoth-
critical temperature, angh andv are the amplitude and critical  esis?1.22and the renormalization group thedgy3°
exponent of the correlation length Connected with those Ultrasonic spectra have been measured for several binary

concentration fluctuations are corresponding fluctuations in the mixtures and have been compared with theoretical scaling
compressibility, density, and optical index of refraction. The functions3:-46 For nonassociating liquids the theoretical predic-
resultis a remarkable increase in the turbidity, known as critical tions are good but often do not exactly describe the measured
opalescencé.Because the coupling of sonic fields to the ultrasonic attenuation. For this reason, much interest is directed
compressibility and energy fluctuations, an acoustical anomaly toward crossover corrections for scaling, enabling the theoretical
is also observed: when a critical demixing point is approached, approaches to be more adequately used apart from the critical
the sonic attenuation coefficient increases considerably. The point where large noncritical contributions to the sonic spectrum
sound attenuation in excess of the classical attenifatismot may existA47. 48

a scattering process, similar to critical opalescence, but has  For associating liquids our knowledge of the critical attenu-
been a_scribed to the co_up_ling t_)etween the long-range dens_ityation is still insufficient. An example is theaf(f,T) —
fluctuatlons and the variations in the temperature a_nd density (xj'f(f,'l')]/ouc(f,Tc) versusQ plot for the methanol/cyclohexane
induced by the acoustical fiefdDynamic light scattering and  ixture of critical composition given in Figure 1. The data
ultrasonic spectrometry thus are complementary methods in the,aasured at different frequenciageither fall on the same curve

nor are the experimental data adequately represented by the
* Author for correspondence.
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Figure 1. Normalized sonic attenuation coefficient per wavelength,
excluding the background contribution, for the system methanol/
cyclohexané displayed as a function of reduced frequeSzyFigure
symbols indicate the frequency of measurem@its MHz; O, 7 MHz;

v, 10 MHz; v, 15 MHz; a, 21 MHz; A, 30 MHz. The dashed curve

is the graph of the BhattacharjeBerrell scaling function eq 8 with
the amplitude of the characteristic relaxation rate adjusteehte 1.6

x 10%2 s71 to fit the data (o = 3.5 x 10 s follows from the
amplitudes of the viscosity and the fluctuation correlation lefigth

eq 5 is used).

of the mixtures of critical composition at the frequeri@nd at
the temperaturd, a‘j(f,T) is the noncritical background con-
tribution to the total attenuation, anaf(f,T,) is the critical
attenuation per wavelength at the critical temperalyrén the
reduced frequency

Q = 27flwg 3)

the relaxation rate

4

of the order parameter fluctuations is used for normalization,
whereag andv are critical exponents. If noncritical background
contributions toy can be neglected, the amplitude

= t—ZV
Wp = Wy

wo=kg T/ (37”70503)
is related to the shear viscosity amplitugle defined by
n(T) =net “* (6)

ks is Boltzmann’s constant. In Figure 1 the Bhattachafjee
Ferrell scaling function

Fee(Q) = aii(f, T)/aj(f,T,)

(®)

(7)
has the forr®®

Fee(Q) = [1 + 0.414Q,,/Q)"] (8)

where the best theoretical value for the dimensionless half-

attenuation frequency €1, = 2.1.
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Figure 2. Ultrasonic excess attenuation spectrum for an isobutoxy-
ethanol/water mixture of critical composition at 28@3 (t =2 x 1074).

The dashed curve shows the Bhattachatfeerrell spectrumo =
AseFer(Q) of the critical contribution. Dotted curves indicate further
contributions with relaxation characteristics to the total spectfum.

The discrepancy between the experimental findings and the
theoretical predictions in Figure 1 may only in part reflect a
nonperfect scaling function. Broadband ultrasonic attenuation
measurements of binary mixtures of associating liquids reveal
o, spectra which, besides a critical part and a background
contribution proportional td, contain additional contributions
with relaxation characteristics (Figure 2). Frequently it is not
clear how far the relaxation contributions are due to particular
chemical equilibria within the liquid and to what extent these
contributions may just compensate imperfections of the theoreti-
cal models of critical concentration fluctuations. We therefore
decided to perform a comparative acoustic relaxation and light-
scattering study of the rather simple ethanol/dodecane system.
We reconsider our previous results from broadband ultrasonic
spectrometr§? yielding the relaxation ratep as a function of
temperature from the analytical description of the experimental
relaxation spectra. Thesep data are compared with those
obtained from shear viscosities and from the diffusion coefficient
derived from dynamic light-scattering measurement. The sug-
gestive relatioh0

D = kg T/(677E) )
is used for this purpose. Equation 9 may be taken as an
analogous application of the EinsteiStokes relation for the
diffusion of a spherically shaped Brownian particle of radius
&. Along with eq 2 this relation yields
wp= kg T/(3m7EY) (10)

In addition to the study of the mixture of critical composition,
dynamic light-scattering data for noncritical concentrations were
taken and are treated in terms of the pseudospinodal conception
introduced by Chu et &t Also considered are effects of
impurities upon the critical temperature, mutual diffusion
coefficient, and correlation length. Light-scattering measure-
ments on ethanol/dodecane mixtures of critical composition,
with small amounts of water added, have been performed for
this purpose.

Experimental Section

Ethanol/Dodecane Mixtures.Ethanol (99.8%) and-dode-
cane (99%) were used as supplied by the manufacturer (Merck,
Darmstadt, Germany). Samples were prepared by weighing
appropriate amounts of the constituents into suitable flasks. The
critical parameters and also the demixing temperature of the
noncritical mixtures have been obtained from monitoring the
appearance of the meniscus when slowly cooling the sample.
We found a critical temperaturg, = 285.64+ 0.05 K for the
critical mixture with mole fraction. = 0.687 of ethanolT. is
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Figure 3. Shear viscosity of the ethanol/dodecane mixture of critical
composition as a function of temperature. The curve is drawn just to
guide the eye.

in fair agreement with literature data (284.65K285.0 K33
286.71 K4, and is abotil K smaller than in our previous
acoustical relaxation study (28647 0.05 K)#°

Shear ViscositiesFor use in eq 10 the (static) shear viscosity
of the ethanol/dodecane mixture of critical composition has been
measured in a temperature range up to 40 K afgvA falling
ball viscometer (Haake, Berlin, Germany) has been used for
this purpose. The temperature of the viscometer was controlle
to within 0.02 K by circulating thermostat fluid. In Figure 3
then values are displayed as a function of temperature. Close
to Te (0 = t < 2 x 107?) the viscosity data follow a power law
behavior as predicted by eq 6, with a fitted critical amplitude
7o = 1.26 + 0.01 mPa s and the fixed critical exponent<
3)v = 0.0378%5556We found an amplitudgo = 1.214 0.02
mPa s if the more recent accurate valuef the viscosity
exponent £ — 3)y = (0.0690+ 0.0006) = 0.0435+ 0.0004
is used for the data at & t < 2 x 102 Because of the

J. Phys. Chem. A, Vol. 104, No. 39, 2008857
rateI'y at a given wave vector obeys the equation

I,=Dq’

] (11)

relating it to the mutual diffusion coefficiem and the amount

q=4mn, *sin@/2) (12)
of the wave vector selected by the scattering geometry. Here

is the index of refraction of the samplig, is the wavelength of

the incident light, and) is the scattering angle.

To utilize thed dependence in the decay rate, the cylindrically
shaped specimen cell was precisely placed on a goniometer
system. Measurements have always been performed at 24
scattering angles between°a@d 145 to ensure that the setup
was adequately adjusted and that the spectra were not affected
by multiple reflections and isotropy effects. The cell (sample
volume 2 mL) was provided with a special planar window for
an effective reduction of diffraction of the incident and the
unscattered light. The temperature of the sample was controlled
to within 0.02 K by thermostat fluid that was circulated through
two chambers positioned below and above the scattering volume.
For additional thermostatic shielding the complete setup, with
the exception of the light source (H&e laserio = 632.8 nm,
8mW), was covered by a box with controlled temperature. For
reduction of effects from structure-borne sound, the complete
experimental arrangement was placed on a vibration-damped
optical table. The scattered light was fed to a photomultiplier
tube (R647P, Hamamatsu Electronics, Japan) and analyzed using
a commercial digital correlator board (ALV-500/E Laser,

glangen, Germany), allowing for real-time determination of

correlation functions within a characteristic time scale from 2
x 1077 s to 3.4x 10° s5566 Using a system of slits, lenses,
and pinholes, provisions were made to reach a high spatial
resolution (scattering volume 1®mm3) so that light from only
one (spatially) coherent part reached the detector. Accidental
fluorescent light was excluded by an interference filter, and
contributions from any orientation correlations were avoided
by a pair of polarizers.

To check the performance of the light-scattering apparatus a

temperature dependence of the background viscosity angmethanol/cyclohexane mixture of critical composition (weight

because of the crossover from critical to noncritical behavior
the power law (eq 6) holds close to the critical point only. Hence
if all measuredy data are considered, a somewhat reduced
viscosity amplitude follows#o = 1.08 + 0.05 mPa s if£ —

3y = 0.0435 and C< t < 0.14].

Acoustical Attenuation Spectrometry. At altogether 13
temperatures the ultrasonic attenuation coefficient of the mixture
of critical composition had been measured as a function of
frequency f.4° To monitor critical slowing in the critical
contributiono® to the attenuation coefficient, particular attention
had been paid to the lower part (100 kHdzf < 2 MHz) of the
measuring frequency rang®A planoconcave cavity resonator
method was used at those frequenéfedo also account
appropriately for the asymptotic high-frequency background part
in o, some spectra had been measured up to 500 MHz. A

fraction of methanot= 0.2894%7 was taken as reference system.
Methanol (99.8%, Fluka, Neu-Ulm, Germany) and cyclohexane
(99%, Sigma, Steinheim, Germany) were used without ad-
ditional purification. In Figure 4, the diffusion coefficielm
following from our measurements is shown as a function of
temperature. Also shown is the graph of the relation
D(T) = Dgt” (13)
with »* = 0.664 from mode-coupling theory, which is close
to the valuev* = 0.67F8 predicted by the dynamic scaling
hypothesisT. = 319.56+ 0.01 K andDgy = (16.4+ 0.2) x
10710 m? s71 follow from a nonlinear regression analysis of

our data. The literature value for the critical temperaturé.is
= 319.05 K% Using viscosity data from the literatuf&®

biplanar cavity resonator cell had been used for this purpose (1relation 9 yields the correlation length of the methanol/

MHz < f < 15 MHz)®*® and a pulse-modulated wave transmis-

cyclohexane mixture as a function of temperature (Figure 5).

sion technique at variable sample thickness had been also applied’he &(T) data follow the power law behavior of eq 1.Tf is

(15 MHz < f < 500 MHz)80

Dynamic Light Scattering. We used a self-beating digital
photon correlation spectromet&r®* to measure the decay rate
T of the time autocorrelation function of the light quasielastically
scattered from the sample. In the hydrodynamic limit the decay

fixed at the visually determined value, fitting of the theoretical
relation eq 1 to the experiment®(T) data results irgo = 0.32

4 0.01 nm, in conformity with values derived from static light-
scattering studies, most of which display values in the range
0.32 nm=< & < 0.39 nm’° We therefore conclude that our
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Figure 6. Ultrasonic excess attenuation spectrum of the ethanol/
dodecane mixture of critical composition at 2C@. The curve is
the graph of the Bhattacharje&errell model spectral function
AgrFar(€2).
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Figure 4. Mutual diffusion coefficient of the methanol/cyclohexane
mixture of critical composition plotted versus temperature. The curve
is the graph of eq 13 with* = 0.664 andDo = (16.44 0.2) x 107

e with B(T) independent of frequency, in correspondence with
me s .

the theoretical prediction for the classical contributiom the

30 total sonic attenuation per wavelengii(f,T), and as also
appropriate for the consideration of prospective low-frequency

wings of high-frequency relaxations with discrete relaxation
time. Such a Debye-type contributiom & 27f)

25t ©o .

1) a;p(f,T) =

Aoty 1
———x2ntAfato <1 16
1+ (cz)rD)2 oo o (19)

£ 20
up

15

with relaxation frequency at around 1.3 GHz exists rin
dodecane4p = 0.018,7p = 0.12 ns, 298.15 K} and has been
assigned to the rotational isomerization of the alkane mol-

ecules’72The example given in Figure 6, whet@ex: = @,
shows that, even 6.5 K apart from, the excess attenuation
spectrum can be well represented by the BhattachaReerell

model. Hence the spectral function

Rge(f) = Age Fge(€2) + Bf

/
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Figure 5. Fluctuation correlation length of the methanol/cyclohexane
mixture of critical composition versus reduced temperatLifée curve

is the graph of the power law defined by eq 1 with the amplitigle
3.63x 107°m.

(17)

with only three adjustable parametefgg, wp, B) is sufficient

to analytically represent the broadband spectra. At 293.15 K
we obtaineddgr = 1 x 1073, wp =5.6 x 10°s1, B=73 x
10%s,

In Figure 7 thewp values at the eight temperatures closest
photon correlation spectrometer is well-suited for the dynamic to T, are displayed as a function ofAtt < 2 x 1072 the data
light scattering measurement of the ethanol/dodecane systemfollow the power law defined by eq 4, with an amplitude =
(2.84+ 0.2) x 1 st and an exponertv = 1.9 & 0.1. This
value for the exponent nicely agrees with the recent accurate
Mixture of Critical Composition. In Figure 6, as an value for the viscosity exponéntyieldingzv = 1.9334- 0.0004.

. . 2 i
example, the ultrasonic excess attenuation specty(f,T) Att> 2 x 107 wp increases strongg tﬁlan close tgg the
of the ethanol/dodecane mixture of critical composition is shown Critical temperature. Thereforay = 4.4 x 10°s™" was foun

. X — 2
at 293.15 K. Here the excess attenuation per wavelength, definedVhen allwp data up tot = 9.2 x 107% had been used (at
by constant critical exponent) in the regression analysis. Also shown

for comparison are the relaxation rates derived from the optically
measured diffusion coefficient. These, values have been

Results and Discussion

— b
WexdFiT) = o, (FT) — a;(F,T) (14) determined using eq 10 wity(T) values as interpolated
. according to eq 6. Thep data, measured at< 2 x 1072, also
has been calculated assuming follow a power law eq 4 wittey = 1.94+ 0.04 andwo = (8.0
b +0.2) x 10°s™L. As mentioned before the theoretical exponent
o (f,T) = B()f (15) is zv = 1.933.
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Figure 7. Characteristic relaxation rates as obtained from the light-
scattering @) and the ultrasonic relaxatio®] measurements for the
ethanol/dodecane mixture of critical composition shown as a function
of reduced temperature. The line represents the power law behavior
defined by eq 4.
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Bearing in mind the use of rather different methods, the

agreement between both sets of relaxation rate data is quite wE

promising (Figure 7). The still-existing difference between the
optical and the acoustical data may partly be due to the imperfect
temperature control of the specimen cells used in the ultrasonic
measurements. It may also partly result from neglect of the
noncritical background contributions to the viscosity, diffusion
coefficient, and fluctuation correlation length when simple power
law behavior is assumed for the total quantities. For the most
part, however, the difference seems to reflect the weak

dependence of the scaling function upon the reduced frequency

(Figure 6). The latter arguments are particularly true for the
ethanol/dodecane system for which the critical contributions to
the quantities under consideration do not substantially exceed
the regular ones.

Let us now more closely inspect the results from the light-
scattering measurements. In Figure 8 the fluctuation correlation
lengthé& is displayed versus the temperature differefice Te.
Each& value has been derived from a series of decay rages
at various scattering angles. Combining egs 9, 11, and 12

KT

keT (47 €)
fq(T) = 6yl i (4

’ ZGWFqU_o)Z Sinz(f) 4o

follows. Hence fitting this relation to a series &(T, 0) data
yields &(T) = lim &q(T). The power law behavior reflected by
0—0

the &-versust plot complies with eq 1 with the exponent fixed
at the theoretical value = 0.63:68 and with the amplitudé,
= 0.34+ 0.01 nm.

The plot of I'y/g® versusgé in Figure 9 summarizes the
dynamic light-scattering data at different scattering angles. This
plot offers a direct method to determine the universal dynamic
functionK(g&) defined by the relaxation ratep of the critical
fluctuations and the decay rai&, of the g-dependent order
parameter fluctuatiorid

K(ag) = 2/(wpI'y) (19)

The universal dynamic function has been first calculated by

Kawasaki®

J. Phys. Chem. A, Vol. 104, No. 39, 2008859
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Figure 8. Fluctuation correlation lengt§ of the ethanol/dodecane
mixture of critical composition displayed versus the distafice T

to the critical temperature. The line shows the power law behavior as
predicted by eq 1.
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Figure 9. Plot of I'y/g® versusgé for the ethanol/dodecane mixture of
critical composition. The curve represents the functiei(qs)/(qs)
with an amplitude factoK, and the Kawasaki functioK as defined
by eq 20.

K(ag) = 3/4@&H 1 + (a8)* + [(a8)’ — (a&) ] arctanE)}
(20)

[ 1.5 25

The curve shown in Figure 9 is the graph of this function. In
calculatingK the amplitudev has been treated as an adjustable
parameter. We foundo = (7.7 4 0.7) x 1®° s1. Even though
the agreement between the Kawasaki functdgg) and the
measured data is not perfect (Figure 9), the amplitude of the
characteristic relaxation rate nicely agrees with the value derived
from the light-scattering and the viscosity data & 8 x 10°
s1). Along with &, = 0.34 nm resulting from the correlation
length data (Figure 8), theg value from the fit of the Kawasaki
function according to eq 2 yield3g = 4.3 x 1071°m? s~ for
the amplitude of the diffusion coefficient.

Critical Mixtures with Admixed Water. In Figure 10 the
mutual diffusion coefficienD is displayed versus temperature
T for the mixture of critical composition and for a critical
mixture with 0.2%(w/w) water added. The latter sample has
been prepared considering also the sKift- x in the critical
mole fraction of ethanol by the presence of admixed water. Here
the prime denotes quantities referring to the polluted solution.
Following Jacobs and CoAh’#+75the relation

(Xc' - X()/Xc = (Tc' - Tc)/Tc (21)
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Figure 10. Mutual diffusion coefficientD versus temperatur€ for
the ethanol/dodecane mixture of critical composition with@it §nd
with water (0.2% w/wO) added. The curves indicate the power law

behavior defined by eq 13 wiff, adjusted accordingly for the solution
with admixed water.

TABLE 1: Parameters of Eq 13 Using the Valuev* = 0.673
for the Thermal Diffusity Exponent Displayed for the
Ethanol/Dodecane Mixture of Critical Composition without
and with Water Added

system Do, 1070 m2 st Te, K
pure 4.46+ 0.05 285.59+ 0.01
+0.2% (w/w) HO 4.914+ 0.08 289.09+ 0.01

TABLE 2: Mole Fraction x, Mass Fraction Y, Binodal (Tyin)
and Pseudospinodal T,s) Demixing Temperatures as well as
Amplitude Do of the Mutual Diffusion Coefficient for the
Ethanol/Dodecane Mixture of Critical Composition (X =
0.687) and for Five Mixtures of Noncritical Composition

Thin, K Do,
X+0.1% Y +0.05% +0.1K Tps K 10710 m2gt
0.513 0.2215 284.8 282.260.16 6.3+ 0.2
0.622 0.3082 285.8 285.500.01 5.0+ 0.1
0.687 0.3731 285.6 285.600.01 45+ 0.1
0.757 0.4566 285.7 284.660.03 5.9+ 0.1
0.782 0.4928 284.9 283.240.06 6.4+ 0.1
0.823 0.5564 282.5 278.84 4 8.7+1.2

aThe Tps and Do data have been obtained from fitting eq 13 to the

experimentaD-values Using* = 0.673.

holds at small amounts of admixtures. We thus used this relation

to calculate the mole fractiors' = 0.3688 of ethanol for the
critical mixture with admixed water.
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Figure 12. Fluctuation correlation length versus the reduced temper-
ature t (eq 22) for four ethanol/dodecane mixtures of noncritical
composition O, x = 0.513;A, x= 0.622;<", x = 0.757;0, x = 0.782).
Curves are drawn to guide the eyes.

data is given in Figure 11. According to the pseudospinodal
conception, eq 13 has been analogously applied to the mutual
diffusion coefficient dataD(T) measured for the mixtures of
noncritical composition. In doing so, a reduced temperature

Applying the power law (eq 13) for the temperature depen- that refers to the (hypothetical) temperatdig instead of a
dence inD to the ethanol/dodecane data displayed in Figure critical temperature may be defined. Hence

10, the parameter values given in Table 1 follow. The small

amount of admixed water results in a substantial increa3g in

(by about 3.5 K) and it also leads to an enhancement of the

amplitudeDo by about 10%. Th®, values for the nonpolluted

mixture of critical composition are in excellent agreement with
the value obtained from a fit of the Kawasaki function (eq 20)

to the light-scattering data.
Mixtures of Noncritical Composition. In addition to the
mixture of critical composition (mole fractior, = 0.687 of

t= T T M, (22)
and
D(T) = Dt (23)

Woermann and co-workef$;8 discussing diffusion coef-
ficient data of binary mixtures, additionally used a noncritical

ethanol) we measured five samples with noncritical composition. exponent*. Our D values have been measured in a too-limited
The mole fraction and mass fraction of these samples and theirrange of reduced temperatures to allow for a decision whether

binodal demixing temperaturek,, are presented in Table 2.
Also given in that table are temperaturgs following from
the pseudospinodal conceptitht8 A plot of the Tyin and Tps

the more general version of the pseudospinodal conception is
necessary. Using the power law corresponding to eq 6 to
describe the temperature dependence of the viscosities of
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Figure 14. Amplitude of the diffusion coefficienDo displayed as a
function of mass fraction differenceé — Y; (Y, mass fraction of the
mixture of critical composition) for the systems ethanol/dodecme (
nitrobenzene/isooctan®),*®7”andn-amyl alcohol/nitromethanex(.8°

noncritical mixtures within the framework of the pseudospinodal
conception, an almost concentration-independent amplipgde
= 1.27+ 0.07 mPa s results. Utilizing the FerreKawasaki
relation (eq 9) the fluctuation correlation lengths of the
noncritical mixtures have been calculated from the diffusion
coefficients and the viscosities. As shown by &heata at four
concentrations in Figure 12 the correlation length also follows
a power law. In correspondence with eq 1

ET) =&t " (24)
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atx = X.. Along with theDg data the amplitude%, are displayed

as a function of mass fractionin Figure 13. As to be expected
for a system with viscosity amplitudg nearly independent of
concentration, the amplitude of the correlation length exhibits
a relative maximum at the critical mass fractighwhere Dg
adopts a relative minimum. The clear minimum in Dgdata

of the ethanol/dodecane mixtures is different from the results
for the systems nitrobenzene/isooct®1éandn-amyl alcohol/
nitromethan® reported in the literature (Figure 14). Tl
values for nitrobenzene/isooctane, which had been obtained
using an adjustable exponeitt instead of the critical one in

eq 24, even show a maximum¥at Also in those former studies,
however, a clear-cut conclusion upon the need for a noncritical
exponent* = v* was not possible. We suppose that a carefully
chosen binary system, with properties particularly suited for an
optimum scattering behavior, has to be investigated to gain more
reliable results on the prospective noncritical exponéhts
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