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The present communication gives the results of new experiments 011 temperature derivatives of refractive index
with sodium D light for very dilute aqueous ethanol solutions from 0 to 2/~ ethanol, at concentration intervals of
nearly 0.2 % ethanol. All the measurements, including a set of experiments on pure water, have been duplicated
with the Pulfrich and V-Block refractometers. While the temperatures of the minima arc found to be essentially
the same with the tWO refractometers, the amplitudes of about half the minima are 2 to 4 times larger with the
Pulfrich instrument, and it is conjectured that this may be due to interfacial boundary effects.

The mean results are plotted as a synoptic concentration-temperature chart, showing the minima from O~;.;
to 1.8% ethanol. It is found that, while the pattern is broadly the same as previously reported, the measurements
at intervals of 0.2% ethanol concentration show up several time details, particularly at the very low ethanol concen-
trations, and provide evidence of branching of at least one minimum into two separate ones, as well as of rapid shifts
in the region between 0 and 0.3 % ethanol concentration.

Introduction

Following a preliminary experimental investiga-
tion of the temperature-derivative of refractive
index of water, which showed! the probable
existence ofa roughly sinusoidal component with a
period of 4 deg C to 6 deg C, further measure-
ments of the temperature-derivative of refractive
index, dnJd T, were reported on a series of five
aqueous ethanol solutions in the range 2.5-1 1%
ethanol by Qureshi, Haider and Qurashi2 in
Part I of the present series. All these results
exhibited a sinusoidal component of dnJdT, which
could be generally correlated with the corres-
ponding jumps in flow activation energy, En
already reported by Ahsanullah and Qurashi t
for aqueous solutions containing 2.5-30% ethanol
by weight. Some refractometeric measurements
at closer concentration intervals of nearly 0.6%
on dilute ethanol in the range 0.4-6% (by wt)
using both the Pulfrich refractometer (no= I. 74)
and the new V-block refractometer (no± I .5 I),
*Now at P.C.S.I.R. Laboratories, Peshawar.

have lately been reported in Part V of this series.s-
and the correlation with the temperatures of the
jumps in E-~ is fairly satisfactory above 2.8%
ethanol, but certain discrepancies occur in the
more dilute solutions. Figure I shows an en-
larged plot of the concentration-temperature chart.
of the minima in (-dn(d T) for concentrations below
2.5% ethanol, and it is seen that there is con-·
siderable ambiguity regarding the progressive
changes in temperature versus concentration for
these minima below I. 2%. Also, it was noted.
in a recent papers from this laboratory that the
variations in this region do not always correspond
with the changes in jumps of Er:

The present communication accordingly deals.
more specifically with differential refractometric.
work on such very dilute ethanol solutions, and
gives the results of new experiments on the tem-
perature-derivative of refractive index for some
aqueous ethanol solutions containing from 0.2 to
I .8% ethanol by weight, using sodium D light and
concentration intervals of approximately o. 2%~
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For comparison with these results, some new
measurements are also given for double-distilled
water, and are compared with the earlier measure-
ments using a cadmium lamp. In order to attain
better objectivity, most of the measurements
reported here have been duplicated with two
different types of refractometers, each with a
different observer.

Experimental Technique

The various solutions were prepared by adding
calculated volumes of absolute ethanol (Analytical
Grade) to 12 ml double-distilled water in a tall
bottle, and shaking thoroughly. Solutions below
0.5% ethanol were prepared at double strength,
and then diluted. The concentrations of the
solutions were checked by measuring the specific
gravity at 25°C, and also by refractive index data.
The refractive index measurements were carried
out in differential fashion (as described in Part V),
each solution being measured with two different
refractometers, namely a Pulfrich-type instrument
(Bellingham and Stanley) and a Hilger V-Block
'instrument. The temperature in the liquid-
sample cell was controlled and measured to
within j-o .oz=C as a rule.

For measuring the temperature-derivative of
refractive index, dnfd T, the method is to keep the
main settings of the instrument fixed, and to
measure directly the change, ~e', in the angle of
emergence of the collimated beam from the prism
of the instrument. In this way, by taking the
means of measurements during heating and

Fig. I.-Enlarged representation of the 0% to 2.5 % portion
of the earlier concentration temperature chart, showing the
temperatures of the minima in (-dllfdT). The crosses, triangles
and circles indicate small, medium and large minima, respectively,
and the letter "s" indicates that a single refractometer has been
used for this particular solution.

cooling, a reproducibility of the order of±o. 04
minute of arc, i.e. about 2.5 seconds of arc, is
attainable in anyone experiment. The value of
dn/d T can be shown 1,4 to be proportional to the
value of LlB in minutes measured for every zOC,
the constants of proportionality being from 1.4 to
2.0, depending on the particular instrument.

Measurements on Solutions Containing
0.2%,0.6% and 1.25% Ethanol

In Part V of this series, some measurements of
dnfdThave already been reported {or 0.41,0.75,
1.04, 1.5° and 1.82% ethanol solutions, those for
0.75 and 1.04% being on the V-Block refracto-
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Fig. 2.-Series of six plots showing the values of -dnfdT at
various temperatures for 0.2% to 1.3% ethanol solutions,
obtained on the V-Block refractometer. The solid circles
arc the means of two sets each, previously reported for three
concentrations, while the hollow circles and crosses are the
results of individual experiments now performed. The r.m.s.
deviation of the points about the smooth graphs is of the order

of 0.02 to 0.03.
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meter alone. The first step accordingly was to
interpolate experiments with intermediate con-
centrations of approximately 0.2, 0.6 and 1.25%
which would give us eight more or less evenly-
spaced solutions up to 1.8 ethanol concentration.
Tables I and 2 give the two sets of experi-
mental data from 18De to 55De, obtained (after
applying the corrections for differential evapora-
tion) with 0.6% ethanol solution, using the V-
Block refractometer. It is seen that in each table
the heating and cooling values of ~fJ' for 2 degrees
e agree to within±0.05 minutes of arc, i.e.±3
seconds. The mean values of ~O' thus obtained
are plotted in the middle of Fig. 2 as hollow circles
and inclined crosses, respectively, in between the
graphs of the previously reported mean data on
0.4 and 0.75 % ethanol, which are plotted as
solid circles.

The results of similar measurements on 0.2
and 1.25 % ethanol are plotted (as hollow circles
and crosses) in the other graphs in Fig. 2, which
also contains the graph of previously reported
data for 1.04% aqueous ethanol. These six
graphs show a fairly clear picture of the variations
of the individual minima in (- dnfd T) with
changing ethanol concentration, and the positions
of these minima are given in the various sections
of Table 5.

Similar comparative measurements were now
undertaken by another observer (T. 1.Q.) on
the Pulfrich instrument located in another labora-
tory, and the overall mean values of -dnfd T for
the three solutions are collected in Table 3.
The overall mean values of -dnfd T for the three
solutions as also for 0.8% and 1.06% ethanol
are plotted as circles and crosses in Fig. 3, in
contrast with the solid triangles representing the
mean data previously reported for the other
ethanol concentrations. The positions of the
various minima observed in the graphs of Fig. 3
are also given in Table 4, for comparison with
the data obtained on the V-Block instrument.

Synopsis of Data fro III 0.2% to 1.25%
Ethanol

There is good agreement between the two sets
of data in Table 4, and the last two rows in each
section of Table 4 give (i) the mean temperatures
at the minima observed with the two instruments,
together with ,the deviation about this mean, and
(ii) the mean depths of these minima. It is at
once seen that the r.m.s. deviations around these
.overall mean temperatures are of the order of
±0.5 to±o.g degree e, which is satisfactory,

-considering that the readings have been taken at

intervals of one degree e. However, when we
examine the depths of the various minima in
Figs. 2 and 3, an anomaly presents itself in that,
whereas some of' the minima have practically
identical depths in both figures, a great many of
the minima in Fig. 3 have depths two to three
times those of the corresponding minima in Fig. 2.

Now, the main difference between the two-
series of measurements on the two instruments is.
that the light beam passes within 30° of normal
incidence in the V-Block instrument, while in the
Pulfrich refractometer the beam enters at grazing-
incidence. It follows that in the latter case, the
entering beam is somewhere between 0 and 0.2 mm
of the liquid-glass interface, and the measured
refractive index would therefore be several times.

TEMPERATURE (oe)

20 30 40 so
Fig. 3.-Corresponding series of plots (-dllfd T) measured,

on the Pulfrich refractometer. The previously reported data
are shown as solid triangles, while the new measurements at
(-dll/dT) replotted as hollow circles and crosses.
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TABLE I.-DIFFERENTIAL REFRACTOMETRIC MEASUREMENTS WITH 0.60± .02% ETHANOL SOLUTION.

First set (circles)

Heating sequence Cooling sequence Mean c O"Temp r- -, Temp / --. for heating(oC) Mean angle Ll6' for 2°C (0C) Mean angle Ll6' for 2°C and cooling(0' -339°) (corrected) (6'-339°) (corrected)

18.03 1°-06'.40 18.20 JO-06'.J7
19.00 1°-05'.89 1.06 19.09 .1°-05'.70 l.l8 l.l2
20.00 1°-05'.33 1.18 20.02 1°-05'.12 1.30 1.24
21.00 1°-04'.68 1.30 21.06 JO-04'.45 1.26 1.28
21.90 1°-04'.07 1.32 22.01 1°-03'.89 1.25 1.28
23.00 JO-03' .33 1.29 23.00 1°-03' .27 1.27 1.28
23.98 1°-02'.70 23.94 1°-02'.69

(correction for evaporation= 0.03) (r.l11.s.dev.=0.04)

23.36 1°-03' .24 23.06 1°-03'.02
24.34 1°-02'.56 1.34 24.00 .1°-02'.44 1.35 1.34
25.20 1°-01'.92 1.46 25.00 1°-01'.81 1.42 1.44
26.08 1°-·01'.21 1.42 26.09 1°-01'.06 1.38 1.41
27.00 1°_00' .55 1.38 26.98 1°-00' .53 1.52 1.45
27.80 0°-59'.94 1.40 28.20 0°--59' .56 1.65 1.52
29.00 0°-59' .05 1.46 29.00 0°-58' .96 1.54 1.50
30.00 0°-58'.22 30.08 0°-58' .26

(correction for evaporanone Oclfl) (r.m.s. dev.=0.06)

29.08 0°-59' .23 29.10 0°-58'.90
30.30 0°-58' .24 1.64 30.12 0°-58'.13 1.66 1.65
31.08 0°-57'.54 1.69 31.00 0°-57 .37 1.68 1.68
31.90 0°-56'.85 1.54 31.91 0°-56' .67 1.57 1.56
33.00 0°-56' .01 1.61 33.00 0°-55'.85 1.60 1.60
34.03 0°-55'.08 1.66 34.07 0°--54'.99 1.74 1.70
34.98 0°-54'.32 1.77 34.90 0°-54'.24 1.75 1.76
35.80 0°-53' .47 35.72 0°-53' .59

(correction for evaporation=0.05) (LI11.S.dev.=0.02).

34.87 0°-54'.54 35.00 0°-53'.86
36.00 0°-53' .51 1. 75 36.18 0°-52'.91 1.80 1. 78
37.08 0°-52'.53 1.88 37.00 0°-52'.13 1.91 1.90
38.00 0°-51' .56 2.00 38.01 0°-51'.22 1.84 1.92
38.82 0°-50'.73 1.89 39.12 0°-50'.25 1.81 1.85
39.87 0°-49'.73 1.76 40.00 0°-49'.49 1.74 1. 75
40.99 0°-48'.74 1.80 41.00 0°-48'.68 1.82 1.81
41.98 0°-47'.76 41.88 0°-47'.82

(correction for evaporatione O.07) (r.I11.s.dev.=0.04)

40.98 0°-49'.08 40.98 0°-48'.53
42.20 0°-47'.86 2.01 42.05 0°-47'.60 2.06 2.04
43.20 0°-46'.74 2.12 42.86 0°-46' .69 2.12 2.12
44.01 0°-45 .85 2.01 43.97 0°-45' .66 1.91 1.96
44.99 0°-44'.85 2.07 45.01 0°-44'.74 1.92 2.00
45.80 0°-43'.91 45.99 0°-43'.82

(correction for evaporation=O.IO) (r.l11.s.dev.=0.04)

45.20 0°-44' .83 45.10 0°-44'.27
46.00 0°-43'.90 2.22 46.00 0°-43' .52 1.96 2.09
46.81 0°-42'.96 2.17 47.34 0°-42'.18 2.25 2.21
48.00 0°-41' .63 2.01 47.85 0°-41'.53 2.20 2.10
49.02 0°-40' .63 2.08 49.06 0°-40'.37 2.\0 2.09
50.20 0°-39' .24 50.39 0°-38'.99

(correction for evaporation=0.10) (r.I11.s.dev.=0.08)
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TABLE 2.-DIFFERENTIAL REFRACTOMETRIC MEASUREMENTS WlTH 0·59+ .03% ETHANOL SOLUTION.

Second set (crosses)

Heating sequence Cooling sequence MeanTemp ,- ----, Temp ( ---, (for heating(0C) Mean angle ~C for 2°C (0C) Mean angle i\ 0 for 2°C
(6' - 339°) (corrected) «(J' - 339°) (corrected) and cooling)

17.86 1°-06'.55 18.04 1°-06'.31
19.01 1°-05'.96 ] .11 19.00 1°-05'.83 1.08 1.10
20.08 1°-05'.30 1.20 20.00 1°-05' .27 1.20 1.20
21.00 1°-04'.74 1.25 20.83 1°-04'.75 1.25 ] .25
22.05 1°-04'.05 1. 31 21.90 ]°-04'.10 1.28 1.30
23.00 1°-03' .41 1.32 23.02 1°-03'.37 1.30 1. 31
23.80 1°-02'.88 24.00 1°-02'.75

(correction for evaporation-e.O. 02) (r.m.s, dev.=O.Ol)

22.87 1°-03'.53 23.20 1°-03' .00
24.00 1°_02' .76 1.31 24.02 1°-02'.45 1.41 1.36
25.00 1°-02' .08 1.31 25.01 10-OJ'.77 1.40 1.36
25.98 JO-OI' .41 1.43 26.00 1°-01'.11 1.42 1.42
27.00 1°-00'.60 ].48 26.99 ] °-00'.41 1.46 1.47
28.02 0°-59' .85 1.45 28.02 0°-59' .69 1.43 1.44
29.07 0°-59'.05 1.49 29.00 0°-59'.03 1.48 1.48
29.98 0°-58'.34 29.93 0°-58'.32

(correction for evaporation=0.05) (LI11.S. dev.=O.03)

28.99 0°-59'.28 29.00 0°-58' .85
30.00 0°-58' .52 1.58 30.05 0°-58'.08 1.63 1.60
31.00 0°-57' .63 1.62 31.06 0°-57' .23 1.66 1.64
31.96 0°-56' .87 1.64 32.00 0°-56' .52 1.58 1.61
32.92 0°-55'.99 1.71 33.00 0°-55'.76 1.70 1.70
34.00 0°-55'.06 1.77 34.11 0°-54'.79 ].74 1.76
34.89 00-54'.J9 1. 70 35.12 0°-53'.79 ],72 1. 71
35.98 0°-53'.32 36.00 0°-53'.22

(correction for evaporation=0.06) (r.m.s, dev.=0.02)

35.05 0°-54' .39 34.98 0°-54'.02
35.91 0°-53'.54 1.81 36.00 0°-53' .10 1.88 1.84
37.20 0°-52'.38 1.79 37.00 0°-52' .18 1.84 1.82
38.08 00-5J'.53 1.77 38..17 0°-51' .17 1.86 1.82
39.20 0°-50' .55 1.91 39.04 0°-50' .34 ],90 1.90
39.96 0°-49'.69 1.99 40.19 0°-49'.31 1.81 1.90
41.06 0°-48'.64 1.86 40.98 0°-48'.64 1.88 1.87
42.00 0°-47'.73 41.96 0°-47'.70

(correction for eV3poration=0.06) (r.m.s, dev.=0.04)

41.00 0°-48'.98 40.94 0°-48'.39
42.00 0°-47'.93 1.87 42.12 0°-47'.36 1.93 1.90
42.99 0°-47'.01 1.86 42.99 0°-46'.52 2.02 1.94
44.18 0°-45'.78 2.07 44.14 0°-45' .44 2.00 2.04
45.J4 0°-44'.67 2.16 45.04 0°-44' .58 2.17 2.16
46.06 0°-43'.65 46.07 0°-43'.50

(correction for evaporationee.Ov l I) (r.m.s. dev.=0.05)

45.00 0°-44'.91 45.01 0°-44'.29
46.00 0°-43'.79 2.24 46.00 0°-43'.34 2.12 2.18
46.80 0°-42'.79 2.10 46.80 0°-42'.48 2.06 2.08
48.00 0°-41'.59 2.02 48.20 0°-41'.19 2.07 2.04
49.00 0°-40'.46 2.14 49.07 0°-40'.24 2.23 2.18
50.00 00

_ 39' .35 50.07 0°-39'.19

(correction for evaporation=0.10) (r.m.s, dev.=0 .04)
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more sensiuoe to intermolecular arrangements
occurring at or near this boundary. If this is
indeed the true explanation of the observed
difference in amplitudes of (-dnfd T) oscillations,
then a good many of the anomalies observed in
(-dnjd T) must be surface-induced or at least
augmented by phenomena near this boundary
layer. This aspect is being studied Iurt her, and
some results on pure water and the few dilute
ethanol solutions have been reported separately.«

Data on Pure Water and Concentration-
Temperature Chart for Minima of

(-dnjdT).

For the purpose of the pre ent communication,
the mean depths of the minima have been esti-
mated from Figs. 2 and 3, and these are given in
the last rows of the various sections of Table 4.
Using these values of depths, the variou minima
can· be classified as small, medium, or large,

TABLE 3.-DIFFERENTIAL PULFRICH RErRACTOMETRTC DATA FOR
THREE NEW DTLUTE ETHANOL SOLUTIONS.

0.22% ethanol 0.60% ethanol 1.26% ethanol
r=: --, ,--------------, r- ---,
Temp (0C) Meanc.O

Temp (0C) Meancf Temp (0C) Meanc"
for 2°C for 2°C for 2°C

16.0 16.0 16.0 o'-')S"
17.0 0'-55" 17.0 17.0 0'-59"
18.0 0'-59" 18.0 1'- 4" 18.0 0'-59"
19.0 0'-59" 19.0 1'- S" 19.0 0'-58"
20.0 1'-8" 20.0 1'-15" 20.0 0'-58"

21.0 1'- 0" 21.0 I '-2 I /I 21.0 1'- 6"
22.0 1'- 7" 22.0 1'-16" 22.0 1'- 9"
23.0 1'-13" 23.0 1'-18" 23.0 1'- 4"
24.0 1'-11" 24.0 1'-26" 24.0 1'-18"
25.0 I'-ro" 25.0 1'-24" 25.0 1'-23"
26.0 1'-22" 26.0 1'-' r: 26.0 I '-I I"

27·0 1'-24" 27.0 1'-28" 27.0 1'-25"
28.0 1'-18" 28.0 1'-35" 28.0 1'-38"
29.0 1'-23" 29.0 1'-23" 29.0 1'-32"
30.0 1'-3011 30.0 1'-27" 30.0 1'-28"

31.0 1'-33" 31.0 1'-36" 3' .0 1'-28"
32.0 1'-27" 32.0 1'-44" 32.0 1'-32"
33.0 1'-33" 33.0 1'-36" 33.0 1'-43"
34.0 1'-34" 34.0 1'-31" 34.0 1'-37"
3S·0 1'-32" 3S·0 1'-40" 3S·0 1'-44"
36.0 1'-3S" 36.0 1'-49" 36.0 1'-44"
37.0 1'-4'" 37.0 I '-So" 37.0 1'-39"
38.0 1'-48" 38.0 1'-47" 38.0 1'-26"
39.0 1'-41 " 39.0 1'--38" 39.0 1'-37"
40.0 1'-44" 40.0 1'-54" 40.0 1'-42"

41.0 1'-47" 41.0 1'-54" 41.0 1'-52"
42.0 1'-43" 42.0 2'- I" 42.0 1'-3 i'
43.0 1'-48" 43.0 I'-S8" 43.0 1'-48"
44.0 1'-43" 44.0 I'-SO" 44.0 1'-48"
4S·0 1'-S4" 4S·0 I'-si' 4S·0 I'-S3"
46.0 I '-S3" 46.0 2'- I" 46.0 1'-48"
47.0 1'-48" 47.0 2'- 3" 47.0
48.0 48.0 1'-50" 48.0 1'-54"
49.0 49.0 1'-50" 49.0 1'-58"
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according as the depth is less than 0.09', [rom
0.09' to 0.12', or greater than 0.12', respectively.
These various minima have been plotted as crosses,
triangles, and solid circles, respectively, on the
refined concentration-temperature chart in Fig. 4.

To the data of Table 4 have also been added the
earlier data for 1.50% ethanol and 1.82% ethanol
solution, so that Fig. 4 shows eight sets of
measurements from o. 2~,~ ethanol to 1.8%
ethanol.

TABLE 4.-SYNOPSIS OF V-BLOCK AND PULFRICH DATA FOR TEMPERATURE AND DEPTHS OF
MINIMA OF (-dnjdT) FOR 0.2% TO 1.3% AQUEOUS ETHANOL.

0,21%
J V.B.

l Pulf 17.7

Mean (17.7)

Depth

22.6

2104

2604

24.6

29.0

2804

31.2

32.3

35,7

35.3

39,2

39,6

44

43 A

22,0±.6 25.S±,9 28,7±.3 31.8±.6 3S.S±,2 39A±.2 43.7±.3 47.0±

47.0

0.08' .08' .06'

30.6

30.2[

V.B.
0041%± .03

Pulf17.S

Mean (17 .S)

Depth

20,S

21.S

2S.3

2S.9

.07' .08' .09' .09'

34.2

34.9

38.3

39,3

41.9

44.S J

.14'

21.0±.S 2S.6±.3 30A±.2 34.6±A 38.8±,S 43.2:±:.3

.10' .07' .J2'

28.4

29.6
0.60%. +00

J V.B,

iPulf

Mean

Depth

18

18
18.0

23.3

22.3 25.9

.06'

22.8±.S (26)

.OS'

.14'

32.8

34.0

.12'

40.4

39.0

44.8

44.3

.13'

29.0±,6 33.4±.6 39.7±.7 44.6±.2

.14' .16' .10'

O.78%=t=.02
} V.B,

~ Pulf

Mean

Depth

20

18

23.8

2204

19.0±.0 23.1±.7

,09' .10'

27.3

27.1

27.2±.1

.04'

29.3

29.9

34.1

34,2

40,1

37.7

29.6±.3 34.2±.6

.11' ,09'

43.S

43.0

47

48

47.S±38.9±1.2 43.2±.3

.18' .10'

37,0

38.0~

V.B.
1.0S%±.01

Pulf

Mean

Depth

19.4

19.2

22.8

24.7

27.1

.11 '

19.3±.1 23.8±.9 (27)

,04'.12'

30.8
30.0

34,0

34.4

40.1

42.7 48

30,4±.4 34.2±.2 37.S±.S 41A±1.3 (48)

.10'

29,3

30,8 46.8
1.26%=t=.01

) V.B.

IPulf

Mean

Depth

18.2

19.8

24±1

22.9

25±1

26.0

.10'

3S.0

34,0

.12'

40.3

38.2

.09'

44.8

42.3

.04'

.06'

19.0±.8 23A±.6 2S.S±.S 30,0±,8 34.S±.S 39.2±1.0 43.6±1.2 (47)

0,09' .14' .13' .10' .20' .11'

Nature of incident light

TABLE 5.-COMPARISON OF EARLIER AND NEW MEASUREMENTS ON PURE '!\TATER.

Temperatures at minima of ( - dllfd T)

Cadmium green
Cadmium red
Mean,

20.8(2S)
18.8(24)
19.8(24. S)

28.1
26.S
27.3

33.8
3S,0
34.4

39,8
39.8
39.8

43.S
42.8
43.2

49
48.S
48.8

Sodium
"D" line

Mean depth
iPulfrich

V-Block
Mean

20.1 -
21.0(2S)
20.6(2S)

.OS(.05)

27.6
28.2
27.9

.09

31.2

(31.2)
0,06

34,2
32.8
33.S

.10

39.4
38.6
39.0

.11

44.0
42.3
43.2

.11

49.8
48.2
49,0

.12



T.M. QURESHI, M. QAZI and M.M. Q RASH!

30 40

T!"MPI=RA T1JRE (oC 1

Fig. 4.-New concentration temperature chart based on
the data for (- dn/dT) minima in very dilute ethanol solutions
from 0.2 % to 1.8 %, with a new set of data on pure water
also included. A good deal of finer detail is observed in the
lower half of this chart, in comparison with that of Fig. 1.
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At this stage, it is desirable to re-examine the
refractometric data obtained by Ahsanullah and
Qurashi on pure water. Accordingly some new
measurements have been taken using sodium D
light on the Pulfrich and V-Block refractometers.
The temperatures of the minima in (-dnfd T) so
obtained are compared in Table 5 with the earlier
data of Ahsanullah and Qurashi for the cadmium
green and red lines. There is essential agree-
ment and the best mean data for use with our
measurements on dilute solutions in Table 4,
is given in the last two rows of Table 5, and this
has accordingly been incorporated in the chart
of Fig. 4.

While this chart is generally similar to that
previously reported (Fig. 1) at 0.5 % concentration
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intervals, the new data now enable us to fill in
several interesting details. In the first place,
the minima at 30°C and 35°C are again found to
remain nearly invariant down to ahout 0.3%
ethanol, but below this concentration ti.ese two
apparently merge into the one minimum at
33. 5°C. The previously ambiguous behaviour
of the minima at 37° and 42°C around I% ethanol
is also now fairly well sorted out, and these two are
seen to coalesce into one minimum at about 39°C
below a cone n tration of 0.8% ethanol. noth r
interesting feature is that, for solutions containing
less than 0.3% ethanol, there i a very rapid hange
in position of the minima as the concentration is
varied. This suggests that a further study of the
region involving small traces of ethanol in water
would be interesting.
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