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—18.3506 : 1999

Indian Standard

TABLES FOR ALCOHOLOMETRY
(PYKNOMETER METHOD)

( First Revision )

0. FOREWORD

0.1 This Indian Standard ( First Revision ) was
adopted by the Bureau of Indian Standards on
15 January 1989, after the draft finalized by the
Alcohols and Allied Products Sectional
Committee had been approved by the Petroleum,
Coal and Related Products Division Council.

0.2 The Alcohols and Allied Products Sectional
Committee on. a review of IS : 3506-1967
‘Tables for alcoholometry by pyknometer
method’ noted the practical difficulties in the
old French Tables, ‘Guide Pratique D’Alcoo-
metrie 1950, now superseded by highly
accurate data from International Organization
of Legal Metrology, OIML Tables and based
on these data the new French Tables ‘Guide
Pratique D’Alcoometrie, 1980’. Apart from
this, the use of tables in IS 3506-1967
very much depended on the accuracy of the
pyknometer which could not be taken for
granted. In view of this, the basis of these
tables, that is, #°/15°C measurements, has been
modified to ¢°/t° measurements in the present
standard, as in the Alcoholometric Tables of
the Association of Official Analytical Chemists,
USA, and also brought up-to-data in accuracy
to that of OIML data. The apparent ( that is,
in air and not vacuum ) specific gravity £°/¢°
measurements incorporated in this standard are
shown to be practically independent of the
pyknometer accuracy (see 5.2).

0.3 Ethanol content of alcoholic liquids and
their preparations may be assayed on the basis
of density, refractive index, oxidation, gas
chromatography, etc. The determination of
volumetric content of ethanol at 20°C in an
ethanol-water mixture at t°C by centesimal
hydrometer is covered by IS : 2302-1989*.

By immersion of the centesimal hydrometer
into the alcoholic liquid contained in a glass
cylinder, the observed degree at the prevailing
temperature is obtained and by referring to the

*Tables for alcoholometry ( first revision ).

alcoholometric table, the percentage by volume
of ethanol at 20°C is obtained in the alcoholic
liquid at #°C (alcohol richness 20°/¢°) or at 20°C
(real strength 20°/20°) as may be required. A
sufficient volume of the alcoholic liquid is
necessary for the use of hydrometer.

0.3.1 The centesimal hydrometers could not
be employed when the quantity of alcoholic
preparations available for test is small, say 100
to 200 ml. This happens in the case of alcoholic
preparations, such as, perfumes, medicinal and
toilet preparations. Also, as per Excise rules, in
the case of disputed ‘hydrometer strength’, the
‘distillation strength’, that is the alcoholic
strength of the distillate, ordinarily obtained by
pyvknometer method, should always be accepted
as the correct strength. It becomes necessary,
therefore, to determine the specific gravity of
the alcoholic liquid in question using a pykno-
meter.

0.4 The pyknometer tables included in this
standard comprise of two tables, namely Table
1 and Table 2. The former has been constructed
from the data from OIML (International
Organization of Legal Metrology). The OIML
data is based on collaborative measurements on
ethyl alcohol-water mixtures by US National
Bureau of Standards; National Bureau of
Quality and Measures, Poland; National Rese-
arch Laboratory of Metrology, Japan; Mont-
pellier Faculty of Pharmacy, France, Physika-
lisch Technische Bundesanstalt, F. R. Germany;
and International Union of Pure and Applied
Chemistry. Table 2 has also been computed
from the OIML data.

0.5 In reporting the result of a test made in
accordance with this standard, if the final value
observed or calculated, is to be rounded off,
it shall be done in accordance with IS : 2-1960*.

*Rules for rounding off numerical values ( revised ).
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1. SCOPE

meter tables (Table 1) give the apparent specific
gravity or apparent relative density, ¢°/¢°,

measured in air using 50 ml capacxty pykno-A
meter Inat lS, apparem mass OI dlb()[l()llb uqulu‘
at 1°Clapparent mass’ of water at :°C, against
the ethanolic content at 20°C in the alcnhnhc
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liquid at 20°C that is real strength 20°/20° or
volume percent of ethanol at 20°C. Table 2
gives the minor corrections for conversion of
ethanollc real strength at 20°C to that at 15°C.
or 15-56°C which may ve Teq‘ﬁiie\; under the
present Excise Rules until the international
system of real strength at 20°C is adopted for

excise purposes in our country.

1.1.1 Though the Indian ambient temperatures
vary greatly from 20°C, the OIML data which

aan utilized in constructing these n\ﬂ(nn.
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meter tables, allow for apparent specific gravity
measurements to be carried out in the entire
temperature range of relevance here, namely
10 to 40°C, without sacrlﬁcmg the ultxmate
accuracy of the resulfs achieved through the
OIML data.

2. TERMINOLOGY

2.0 For the purpose of this standard, besides
the deﬁmtxons given in IS : 2302-1987*, the

i o oh Tom o

~11 1
IUUOWlug shall also appiy.

2.1 Apparent Relative Density (Apparent Specific
Grav1ty) —1Itis the relative density,specific gravity
in air obtained by the pyknometer method at
t°C with respect to water at ¢°C.

2.2 Single

e DR EQRT

Bulk Method — When a measured

volume, say 100 ml, of a spirituous preparation
is diluted and distilled to collect the same
volume of distillate, that is 100 ml, it is referred
to as the single bulk method.

2.3 Double Bulk Method — When a measured
volume, say 50 ml, of a spirituous preparation
is dxluted and distilled to collect distillate twme
the or1g1na1 volume of the sample, that is 100
ml, it is referred to as the double bulk method.
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volume, say 25 ml, of a spirituous preparation
is diluted and distilled to collect thrice the
volume of the sample, that is 75 ml, it is
referred to as treble bulk method.

2.5 Quadruple Bulk Method — When a measured

volume say 25 ml, of a spirituous preparation
is dlluted and distilled to collect four times the
volume of the sample, that is 100 ml, it is

referred to as quadruple bulk method.

o
t-3

*Tables for alcoholometry ( first revision ).

v .7 3. DETER MINATION
1.1 This standard covers two tables. Pykno- “

N

OF ETHANOL CON-

LT W IR T AT Py wwws w1 =

TENT OF A SPIRITUOUS PREPARATION
3.0 General — Ethanol content of a spirituous
prepatanon can. be. -quantitatively determined
by spec1ﬁc grav:ty determmanon However,
prior to this determination, ethanol contained

in the preparation as a rule, has to be obtained
nracncally free from all nﬂ—mr dissolved -and

Vi 4l b RASSLLIVOL i

undissolved substances except water. Simple
direct distillation suffices where the admixed or
dissolved ingredients are not volatile with
steam, When volatile bodies are present, it is
necessary either to render them incapable of
distillation or to remove them. All spirituous
preparations containing volatile acids or

ammonia (or amines) are ‘neutralized by an alkali
or acid (sodium hodroxide or sulphuric acid).
Free iodine, if present, may first be converted
into sodxum iodide by treatment with sodium
thiosulphate. Volatile oils, solventis, etc, are
removed by adopting the single, double, treble
or quadruple bulk method as described in 3.3.
Through the use of any of these methods, a
definite volume of the distillate is collected and
its specific gravity determined by pyknometer
method. Through suitable use of Table 1 and

Talla 2 athanmal af aniritininie meamann
_laUl\v Ly \'lllau\ll U\Jutblll- U.l DPIAILUUUD ylcyala-

tion is determined.

NOTE — On account of the high vapour pressure of
ethyl alcohol and its affinity for water, the distilla-
tion of a concentraied spirituous preparation into its
own volume of water ( single bulk method ) so as to
obtain an accurate determination of the amount of
alcohol present is practically impossible with the
apparatus and methods. commonly used. Conse-
quently double, treble and quadruple bulks are gene-
rally used. As regards the extent of dilution, it has
been found that alcohol in 25 ml of concentrated
spirituous preparation when diluted with water even
to the extent of 500 ml and the solution saturated
with salt could be entirely removed in the first 100 m!
of the distillate. In the case of low concentration
spirituous preparations ( under 20 percent alcohol ),
the single bulk method is normally employed.

3.1 Apparatus

3.1.1 Distillation Assembly — The assembly
shown in Fig. 1 is employed. The condenser
nozzle at the distillate end is attached to a
delivery tube by means of a rubber tubing. The
lower part of this delivery tube reaches the
bottom of the recelver (100 m] volumetric ﬂask)

2aman o PRI, PV S, VRS
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distilled water.

3.1.2 Receiver — 100 ml capacity volumetric
flask.

3 Pyknometer — as shown in Fig. 2, 50 ml

Thermometers — with the range of 0 to
ith sub-divisions at every 0-5°C.

2
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Fig.1 DISTILLATION ASSEMBLY

F1G. 2 PYKNOMETER
(CAPILLARY STOPPERED)

3.1.5 Distillation assembly may be modified
in respect of standard joint apparatus including
500 ml flask in place of revenue flask, modified
gas or electric heating, generally in line with
IS : 5298-1983*but these should be used only if

*Methods for determination of distillation range
and of distillation yield ( first revision ).

the results are comparable with the revenue
distillation assembly described in 3.1.1. In case
of disputed alcoholic strength, the alcoholic
strength of the sample obtained by using
revenue distiflation assembly should be taken
as the correct strength.

3.2 Reagents . 3
3.2.1 Common Salt — See 1S : 797-1982*.

3.2.2 Petroleum Hydrocarbon Solvent 60/80 —
See 1S : 1745-1978+.

3.3 Procedure

3.3.1 Where the spirituous preparations
contain admixed or dissolved ingredients which
are not volatile, direct distillation using single,
double, treble or quadruple methods shall be
used.

*Specification for common salt for chemical indust-
ries ( third revision ). *

tSpecification for

petroleum hydrocarbon solvent
( second revision ).



18 3506 : 1989

3.3.2 Where volatile constituents are present,
prior to distillation, the volatile constituents
shall be rendered incapable of distillation. All
spirituous preparations containing volatile acids
or ammonija ( or amines ) shall be neutralized
by alkali or acids ( sodium hydroxide or sulphu-
ric acid, as the case may be) prior to
distillation. If free iodine is present, convert it
into sodium iodide by treatment with sodium
thiosulphate.

3.3.3 Where volatile oils, solvent, etc, are
present, the following procedure shall be
followed : '

Take 100 ml ( or 50 or 25 ml) depending on
whether single, double or quadruple methods
are to be used, of the sample measured at air
temperature °C. Wash the sample into a
separator and make up the volume to 100 ml
to 125 ml, add enough common salt to
saturate the liquid and shake vigorously for
about 5 minutes with 50 to 80 ml of
petrolevm hydrocarbon solvent. Allow to
stand for 15 to 20 minutes after which the
petroleum hydrocarbon solvent shall be com-
pletely separated carrying with it the oily
matter. Draw off the lower saline alcohol
layer into the distillation assembly. Wash
petroleum layer twice with saturated sodium
chloride solution ( about 10 m! ) and transfer
saline washings also to the distillation flask.
Neutralize, if necessary, and distil to collect
100 ml of distillate at ¢°C.

3.3.4 Where non-volatile dissolved or admi-
xed ingredients and also volatile oils, solvent,
etc, are present, resort to procedure as described
under 3.3 ( followed by that in 3.3.3 ).

3.3.5 Determination of Specific Gravity — When
several tests are carried out, rinse the interior
of the pyknometer after each test so that the
provious liquid which has wetted the sides of
the pyknometer may not alter the density of the
liguid under test.

Fill the pyknometer with the alcoholic liquid
brought to room temperature. Measure the
temperature of the liquid. Then weigh the
pyknometer with the alcoholic liquid thus filled
at 7°C. Calculate the net mass in air of the
alcoholic liquid at 7°C in the pyknometer by
subtracting the mass of the empty pyknometer.
Divide the mass so obtained by the mass in air
of 50 ml of water in the pyknometer at °C.
This gives the apparent specific gravity of the
alcoholic liquid in air at °C | #°C. Record
temperature #°C to the nearest 0-5 °C. Deter-
mine ethanol content of spirituous preparation
through the use of Table 1 and Table 2.

4. TABLES

4.1 Table 1 Apparent Specific Gravity or Apparent

Relative Density 7°C| ¢°C — This table gives

specific gravity or relative density in air at
various temperatures ( 10 to 40°C at intervals
of 1°C ) for various percentages of ethanol ( by
volume at 20°C). ‘

4.1.1 With the help of this table the measu-
red specific gravity (relative density ) in air
of an alcoholic liquid at a particular tempera-
ture ¢°C/t°C using pyknometer method, can be
converted into its corresponding real strength
that is, ethanol content by volume at 20°C.

4.2 Table 2 Correction Table for Real Strength —
This table gives the minor corrections required
for converting the results of real strength, that
is, ethanol content by volume at 20°C, to that
at 15°C or 15-56°C as may be required for
excise purposes until the international system
of ethanol content at 20°C is adopted for excise
purposes in our country.

S. TABLE 1 BACKGROUND AND MATHE-
MATICAL ANALYSIS

5.1 Apparent Specific Gravity r°/r° — The appa-
rent specific gravity or apparent relative density
of an alcoholic liquid has been worked out using
the OIML data, as follows :

Apparent specific gravity, °/¢°

mass of sample at :°C in 50 ml
pyknometer in air

mass of water at ¢°C in 50 ml
pyknometer in air

50 X density in vacuum, of sample at
t°C -- buoyancy correction

" 50 X density in vacuum, of water at
t°C — buoyancy correction

The density data on aqueous-alcoholic mixtures/
water is taken from OIML tables, pp. 29-41,
“Table II: p = puqt)’, Where g = ethanolic
content by volume at 20 “‘Cand ¢ isthe tempera-
ture. Buoyancy correction has been calculated
as described in 5.3.

5.1.1 Example

Apparent specific gravity 27°/27° of a sample,
ethanol content 42'8 percent by volume at 20°C
works out to

(50 x 0:93843) — 0-052
= (50 x 0996 51) = 0:052

5.1.2 It may be noted that the specific
gravity 27°/27° in vacuum for the sample des-
cribed under 5.1.1 would be

0-938 43/0-996 51 = 0-941 72

= 0-941 66

These values have not been included in the
pyknometer tables because these would have
required the user to convert his apparent speci-



fic gravity values as determined experimentally,
1o specific gravity values in vacuum, applying
necessary buoyancy correction, and this would
not have made direct use of pyknometer tables
feasible.

5.1.3 The apparent specific gravity tables
have been worked out to 5 significant figures.
The basic calculations from OIML data in
accordance with 5.1 have been done at round
values of alcohol strength (g),1,2,3,.. 100
percent and the intermediate values at §:2 per
cent intervals found by proportional parts
between the corresponding apparent specific
gravity values, for example, the values at 426
percent alcohol strength has been worked out
by proportional parts between those calculated
at 42 and 43 percent. The alternative way of
using P,y at 426 by proportional parts
from OIML data and therefrom the apparent
specific gravity values would have made the
computations unnecessarily much more labori-
ous as the differences, if any, would be of the
order of 1in the fifth significant place and,
therefore, ignorable as the data in actual prac-
tice has to be used after rounding to the fourth
significant figure like the AOAC tables or such
abridged tables in Indian Pharmacopoeia which
have now been superseded by the OIML data.

5.2 It will be seen that the apparent specific
gravity t°[t° is practically independent of the
pyknometer accuracy.

Let

o ={(V X pgst—B)(V X pust—8)

where ¢ is the apparent specific gravity ¢°/°, V'
is the precise volume of the 50 ml pyknometer,
fq-t and ew,¢ are the density in vacuum of the
sample ( ethanolic content g percent by volume
at 20°C) and water respectively at t°C, and g
is the buoyancy correction, which as will be
seen in 5.3.2.1 to 5.3.2.5, is practically constant
for our present purpose.

Now

'g—;-_z B ( Pwst— Pt )l( 4 pw’t_s )2

which computes to 41 x 1076, say, for 95 per-
cent by volume ethanol at ¢ = 27°C, for which
the co-efficient would be relatively higher than
that for alcoholicliquids of less ethanol content.
Thus an inaccuracy of even 0-2 ml in the 50 ml
pyknometer would result in a deviation in the
apparent specific gravity, Ae = 41 x 1076 X
02 ~ 1 x 1076, that is, one in the sixth place
of decimal which is quite ignorable for 5 digit
data in Table 1.

5.2.1 On the other hand, if pyknometer accu-
racy is taken for granted, and apparent specific
gravity t°20°C, for example, worked out, ins-
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tead of that at t°[t° as discussed in 5.2, such
ﬁpparent specific gravity t°/20°(6') is given
y

o’ =’( V x Pq’t—ﬁ)/( 50 x Pw»c—'ﬁ)
g
= past/( 50 X past—8 )

which computes to 1-62 x 1072 for ethanol 95
percent by volume, measurement temperature,
27°C. Thus an inaccuracy of 0-2 ml in 50-ml
pyknometer as taken in the above example (5.2),
would result in a deviation of 1-62 x 1072 X
0-2 =~ 0-:003 24 in apparent specific gravity ¢°/20°
specific which is wholly unacceptable. Thus the
apparent specific gravity #°/t° computed from
OIML data in these tables not only embodies
the data of ultimate accuracy available butis
also practically independent of the pyknometer
accuracy. A pyknometer rigidly standardized
at a given temperature is, therefore, not
necessary for alcoholometry by pyknometer
using these apparent specific gravity #°/t° tables
which is a distinct practical advantage in the
application of these tables.

whence

5.3 Buoyancy Correction

Buoyancy correction in general is given by :

B=MPa,t(

1 _1_ )
Psample ~ Pm

where M is the apparent mass weighed, pa,¢ the
density of air at ¢° the measurement tempera-
ture, ¢sampie the density of the sample and py
the density of the metal (alloy ) of which the
weights used in the balance, are made. In the
context of pyknometry, buoyancy correction is
contributed by the alcoholic liquid measured as
also the glass of the pyknometer. Thus in our
context,

1 1
= Voqst Pa (—~— ———)
g Pest Past P o

1 1
M, =
+ Mgy Past ( oo om
where in addition to the quantities already
defined, My; is the mass of the glass pyknometer
and pe; is the density of the glass of the pykno-
meter. For a 50-ml pyknometer, usually My =
20 g, the buoyancy correction may be worked
out at a measurement temperature 27°C, py,p =
0-001 177, assuming ey = 2°5 and pp = 84,
pq,t = 0938 08 for 43 percent by volume of
ethanol, we have

B = 0:0523 4 0-006 6 = 0-058 9 =~ 0-059
) (i1
where (i) is the buoyancy correction for the

alcoholic liquid, and (ii) is that for the glass of
the pyknometer. Similarly g, for same para-
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metres but pg,; == 0:80529 for 95 percent by
volume ethanol works out to 0-053 2 +-0-006 6=
0-059 8 =~ 0:060. Substitution of Vpg,, for the
apparent mass of the alcoholic liquid weighed,
for the purpose of the mathematical analysis, is
valid as it would not affect the computation of g
in any significant manner.

Notwithstanding the above, the masses of
the sample/water as are to be used for working
out the apparent specific gravity ( see 5.1), are
experimentally determined by the difference of
‘mass of pyknometer with the sample/water and
that when it is empty. The buoyancy correction
(ii) for glass, therefore, cancels out ( see'5.1.1).
B effective is thus 0052 to 0-053 in the entire
range.

5.3.1 Before examining the dependence of
buoyancy correction on various perameters, we
shall examine the extent to which it affects the
computation of apparent specific gravity from
OIML data. From the mathematical relation-
ship defined in 5.2, we have

do

83
which computes to —3-86 x 10-3 for 95 percent
by volume ethanol, measurements done at
27°C. For a deviation of 0001 in B, as seen
in 5.3, from 95 percent to 43 percent by volume
ethanol, the corresponding deviation in apparent
specific gravity, A 6 = — 386 x 10-3 x 0-001
"= — 386 X 1076 which is ignorable for the
purposes of constructing Table 1, specially when
B works out to 0-052 for water, 0-052 for 43
percent by volume ethanol, etc, to 0-053 for
59 percent and above by volume ethanol, which
values in the light of above considerations have
been rounded to 0-052 from O up to 58 percent
by volume ethanol and 0053 from 59 to 100
percent by volume ethanol. Ae would at the
worst work out to — 3:86 x 10~8 x 0:0005 (due
to rounding up of 8 values to third place of
decimal ) = — 1'9 x 10-6 which is quite ignor-
able for 5 digit data in Table 1.

5.3.2 Having worked out the buoyancy
correction 8, for parameters optimum for pyk-
nometry in Indian ambient conditions, it is
necessary to find the variation of g with iikely
changes in these parameters to ensure the accu-
racy of the apparent specific gravity values in
Table 1.

5.3.2.1 Variation of 3 with that in pykno-
meter volume is given by

~—V(pwt —pat){(Vopwy=8)

1 i
fot pmh)
which works out to 1046 x 103 for ethanol

43 percent by volume, measurements carried
out at 27°C. An inaccuracy of 0-2 ml in the

38
W = Qq-t Past (

50 -ml pyknometer would result in A 8 = 1-:046
x 108 x 02 =~ 21 x 1074 which can be
ignored as it is seen under 5.3.1 that A g below
1 x 10-3 does not affect the computations of"
apparent specific gravity in Table 1.

§.3.2.2 Variation of 8 with that in density
of the alcoholic liquid ( or its ethanolic
content ) has already been covered under 5.3.1.

5.3.2.3 Variation of B with that in the
density of air ( function of temperature, pres-
sure ) is given by

36 ( 1 1 )
- == VP . ——
SPa,t >t pq,t Pm

which works out to 44-42 for ethanolic content
43 percent by volume and other usual parameters.
described in 5.3. An extreme deviation of work-
iug temperature of, say, 15°C on either side of
the optimum 27°C taken for the evaluation of
B ( covering working temperature range given in
Table 1 ), would resultin a change of air density
( at normal atmospheric pressure ) of a round
0-000 063, that is A = 4442 x 63 x 105 =
0-002 8 which as discussed in 5.3.1 would result
in Ag of — 386 x 1073 %2:80 x 1078 = — 11
x 107, that is, by one in the fifth significant
figure in the apparent specific gravity values in
Table 1. This even at the most extreme tempe-
ratures (10 or:40°C ) is acceptable as the values
in the tables have to be rounded to the fourth
significant figure as described in 5.1.3 for the
actual application of the pyknometer tables.

Also, a variation in atmospheric pressure
from the normal 760 mm would result in a
change in air density which is of the order of"
8 x 1076 for a variation of atmospheric pressure
by as much as 50 mm ( that is, 710 mm atmos-
pheric pressure ). This would result in A8 =
44-42 x 8 x 1076 = 3-55 x 10~8 and in turn Acs
= — 386 X 10-8 x 3:55 X 10~8 = — 1-4 x 1075
which, as described above, would not affect the
working accuracy of the data in Table 1.

5.3.2.4 Variation of § with that in the
density of the metal ( alloy ) of the weights in
the balance used, is given by:

8B = Past V P qot
3 P (Pm)?

which works out for 43 percent by volume etha-
nol and other usual parameters as given in 5.3,
to 0:78 x 10-8. Thus, a variation in the density
of the weights of the order of, say, 0'2 would
result in- A8 = 078 x 1078 x 02 = 16 x

1074 corresponding to Ag = — 386 x 10728 x

16 x 107 = — 062 x 1078 which would not
at all affect the accuracy of the datain Table 1.

5.3.2.5 The question‘ of variation of effec-
tive p with change in the mass of the pykno--



meter does: not now arise. as'f contributed by
pyknometer cancels out in weighing of sampie
by difference ( see 5.3 ).

5.4 Table 2 Application

St""“ th of an agqueous a

read in Table 1 as that at 20°C/20°C, 7
international reference temperature. For excise
purposes, ethanol content at 15°C ( for medi-

cinal and toilet preparations ) and that at

15-56° C[15-56°C (for other aicoholic 11qu1ds
like Indian made foreign 11quors country splrxt
rectified spirit, etc) is still in vogue in our
country. Till the international reference tempe-

rainra ~F OO adantad Tahla 9 mav ha ngcad
laluly Ul LV o lb aquLbU, 1LAauviv 4o ma] Uy uovu

to convert ethanol content at 20°C to that at
15°C or 15-56°C by subtracting the minor
corrections.

A1

A amizami st s

5.4.1 The minor corrections for conver g
percent by volume at 20°C to that at 15 or
15-56°C have been computed as illustrated
below:

Tet

915’ = go° — C

where g is the strength by volume and C is the
correction factor. gs° means g volumes of

ethanol at 20°C in 100 volumes of aqueous
ethanol at 20°C

o
= g’ X (—::-;,—) ethanol  VOolumes of ethanol

at 15°C

in 100 x ( G

) aqethanol volumes of aque-
1P5

ous ethanol

ethanol

volumes of ethanol at 15°C in 100 volumes of
aqueous ethanol at 15°C = p15°

C = by’ — qa° X ‘S%—-I ethanol X
I- fffo §I aqethanol
e FEU wd
For ¢.,0° = 25 percent C work out to
0-789 24 0-970 20
€ =25~ (25 X T7935T X Gaeg10)
= 25 — 24916 4 = 0080 6 =~ 0-1

1S 35061989

6. EXAMPLES FO
6.1 Example 1

Let the cpec‘ ic grav
t°/t°, measured in air

pyknometer be:

a) 0:9927
b) 0946 3
c) 08142

at a measurement temperature of 17°C.

R USE OF TABLE 1 AND-2

Inspecting Table 1 across 17°C in the region
of apparent specific gravities (a), (b) and (c),
we have the following real alcohol strength
(20°C):

a) 5-1 percent (0992 7 lies between 0-992 8
and 0-992 6, that is, between 5:0 and 5-2
percent ).

b) 43:0 percent ( 0946 3 lies in the range
0-946 2 and 0-946 6, between 0:946 2 and
the mid-value 0-946 4, that is, between

AR n-\A AN Q mar~rant /1") Q8 marsrant rAanIn_
=05 and s4 Creent. 44'75 perceni roun

7P

ded to 43-0 percent ).
952 ent (0.8142 lies in the range
0-814 0 and 0-814 8, that is, 95-2 and 95
percent between 0-8140 and mid-valu

0-8144, that is between 952 and 951
percent rounded to 95:2 percent ).
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6.2 Example 2

Let the specific gravity, 7°/¢°,

in air using
50 ml pyknometer be:

at a measurement temperature 27-5°C.
Inspecting Table 1,

across 27 and 28°C in

ther egion of apparent specxﬁc gravities (a), ( )

anr‘ l'r\\ wa havyae the fallawino real alenhanlic

nd (¢) we have the following real alcoholic
strengths ( 20°C):

+al K.1 wnar~ran + 7 N.00QY 7 liag hatwaan N.Q0Q) &

a, o 1 ybl\/blll \ V 774 § LMLV ULVLYWAULVIL VY J & J

and 0-992 8, mid-values of 27 and 28°C

for 52 and 5:0 percent that is 5-1
percent ).

b) 423 percent (0 9423 lies between 0 9121

and 0:942 5, mid-vaiues of 27 an(l 28°C
for 42-4 and 422 percent that is, 42:3

percent \

) 94 3 percent (0-810 3 lies in the range
0:810 6 and 0-809 8, mid-values of 27 and
28° C for 942 and 94-4 percent, close to
mid value 0-810 2, that is 943 percent ).

6.3 The values of real alcoholic strength, that
is, ethanolic content by volume in Example 1
and 2 (6.1 and 6.2) are at 20°C. In order to
convert these to the ethanolic content at 15
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and 15-56°C using Table 2, we have:
Volume, Percent of Ethanol at

~ A -
20°C 15°C 15-56°C

51 51 — 00 = 51 51 —00= 51
423 423 — 01 = 422 42'3 ~ 01 = 422
430 430 — 01 = 419 430 — 01 = 429
943 943 — 00 = 943 94:3 — 00 = 94-3
952 952 — 00 =952 952 — 00 = 95-2

The rounding off values read from Table 1 and 2
and used in the above examples has been done
in accordance with IS : 2-1960%.

*Rules for rounding off numerical values ( revised ).

7. DOUBLE BULK, TREBLE BULK AND
QUADRUPLE BULK

7.1 If the double bulk, treble bulk and quadru-
ple bulk methods are employed in the deter--
mination of specific gravity by the pyknometer
method for want of sufficient amount of the
liquid, the percentage of ethanol by volume is.
found as detailed under 6 from the specific
gravity obtained by the pyknometer method.
Then the actual percentage of ethanol is.
calculated by multiplying it by 2, 3 or 4
depending upon whether double, treble or
quadruple bulk method is employed.



Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures
( Clauses 0.4, 1.1, 3.0, 3.3.5, 5.3.1, 5.3.2, 5.3.2.1, 5.3.2.3, 5.3.2.4, 54, 6, 6.1 and 6.2 )

Temperature Percentages of Volume at 20°C
°C
0.0 02 0.4 0.6 0.8 1.0 12 14 16 18
10 1.000 00 0.999 70 0.999 39 0999 09 0.998 78 0.998 48 0.998 19 0.997 90 0.997 60 0.997 31
11 1.000 00 10999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0.997 31
12 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 91 0.997 61 0997 32
13 1.000 00 0.99970 0.999 40 0999 09 0.998 79 0.998 49 0.998 20 0.997 91 0.997 61 0.997 32
14 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0.997 31
15 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 19 0.997 90 0.997 60 0.997 31
16 1.000 00 0.999 70 0.999 40 0.999 09 0.998 19 0.998 49 0.998 20 0.997 90 0.997 61 0.997 31
17 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0.997 31
18 1.000 00 0.999 70 0.999 40 0.999 10 0.998 80 0.998 50 0.998 20 0.997 91 0.997 61 0.997 32
19 1.000 00 0.999 70 0.999 40 0.999 10 0.998 80 0.998 50 0.998 20 0.997 91 0.997 61 0997 32
20 1.000 00 0.999 70 0.999 40 0.999 10 0.998 80 0.998 50 0.998 20 0.997 91 0.997 61 0.997 32
21 1.000 00 0.999 70 0.999 40 0.999 10 0.998 80 0.998 50 0.998 20 0.997 91 0.997 61 0.997 32
22 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0997 31
23 1.000 00 0.999 70 0.999 39 0.999 09 0.998 78 0.998 48 0.998 19 0.997 90 0.997 60 0.997 31
24 1.000 00 0.999 70 0.999 40 0.999 9 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0.997 31
25 1.000 00 0.999 70 0.999 40 0999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0.997 31
26 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0997 31
27 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 20 0.997 90 0.997 61 0997 31
28 1.000 00 0.999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 19 0.997 90 0.997 60 0.997 31
29 1.000 00 0999 70 0.999 40 0.999 09 0.998 79 0.998 49 0.998 19 0.997 89 0.997 60 0.997 30
30 1.000 00 0.999 70 0.999 39 0.999 09 0.998 78 0.998 48 0.998 18 0.997 88 0.997 59 0.997 29
3 1.000 00 0.999 70 0.999 39 0.999 09 0.999 78 0.998 48 0.998 18 0.997 88 0.997 59 0.997 29
32 1.000 00 0.999 70 0.999 39 0999 09 0.998 78 0.998 48 0998 18 0.997 88 0.997 59 0.997 29
33 ~ 1.000 00 0999 69 0.999 39 0.999 08 0.998 78 0.998 47 0998 17 0.997 87 0.997 58 0.997 28
34 1.000 00 099969 | 099939 0.999 08 0.998 78 0.998 47 0998 17 0.997 87 0.997 57 0997 27
35 1.000 00 0.999 69 0.999 38 0.999 08 0.998 77 0.998 46 0.998 16 0.997 86 0.997 57 0.997 27
36 1.000 00 ‘0999 69 - | 0999 38 0.999 08 0.998 77 0.998 46 0.998 16 0.997 86 0.997 56 0.997 26
37 1.000 00 0.999 69 0.999 38 0999 07 |- 0.998 76 0.998 45 0998 15 0.997 85 0.997 55 0.997 25
38 1.000 00 0.999 69 0.999 38 0.999 07 0.998 76 0.998 45 0.998 15 0.997 85 0.997 54 0997 24
39 1.000 00 0.999 69 0.999 38 0.999 07 0.998 76 0.998 45 0.998 14 0.997 84 0.997 53 0.997 23
40 1.000 00 0.999 69 -0.999 38 0.999 06 0.998 75 0.998 44 0.998 13 0.997 83 0.997 52 0.997 22

(Continued)
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“Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd
Temperature Percentages of Volume at 20°C
C :
2.0 22 24 2.6 28 3.0 32 34 . 36 18
10 0.997 02 10996 73 0.996 45 0.996 16 6:995 88 0.995 59 0.995 32 0.995 04 0.994 77 0.994 49
11 0997 02 0.996 74 0.99645 0.996 17 0.995 88 0.995 60 0.995 33 .. 0.995 05 0.994 78 0.994 50
12 0.997 @3 0.996 74 0.996 46 0.996 17 0.995 89 0.995 60 0.995 33 0.995 05 0.994 78 0.994 50
13 0.997 03 0.996 74 0.996 46 0.996 17 0.995 89 0.995 60 0.995 32 - 0995 05 0.994 77 0.994 50
14 0.997 .02 0.996 74 0.996 45 0.996 17 0.995 88 0.995 60 0.995 32 0.995 05 099477 -| 099450
15 0.997 01 0.996 73 0.996 44 0.996 16 0.995 87 0.995 59 0995 31, 0.995 04 0.994 76 0.994 49
16 0997 02 0.996 74 0.996 45 0.996 17 0.995 88 0.995 60 0995 32 0.995 04 0994 77 0.994 49
17 0.997 02 0.996 74 0.996 45 0.996 17 0.995 88 0.995 60 0.995 32 0.995 04 0994 77 0.994 49
18 0997 02 0996 74 0996 45 0.996 17 0.995 88 0.995 60 0.995 32 0.995 4 0.994 77 0.994 49
19 0.997 02 0.996 74 0.996 45 0.996 17 0.995 88 0.995 60 , 0.995 32 0.995 04 0.994 76 0.994 48
20 0.997 02 0.996 74 0.996 45 0.996 17 0.995 88 0.995 60 0.995 32 0.995 04 0.994 75 0.994 47
21 0.997 02 0.996 73 0.995 45 0.996 16 0.995 88 0.995 59 0.995 3r 0.995 03 0.994 75 0.994 47
22 0.997 02 0.996 73 0.996 45 0.996 16 0.995 88 0.995 59 0.995 31 0.995 03 0994 74 0.994 46
23 0.997 02 0.996 73 0.996 44 0.996 16 0.995 87 0.995 58 0.995 30 0.995 02 0994 74 0.994 46
24 0.997 02 0.996 73 0.996 44 0.996 16 0.995 87 0.995 58 0.995 30 0.995 02 0.994 74 0.994 46
25 0.997 02 0.996 713 0996 44 0.996 16 0.995 87 099558 | 099530 0.995 02 0.994 73 0.994 45
26 0997 2 0996 73 0996 44 0.996 15 0.995 86 0.995 57 0.995 29 0.995 11 0994 73 0.994 45
27 0.997 02 0996 73 0.996 44 0.996 15 0.995 86 » 0.995 57 0.995 29 0.995 00 0.994 72 0.994 43
28 0.997 01 0.996 72 0.996 43 0.996 14 0.995 85 0.995 56 0.995 28 0.994 99 0.994 71 0994 42
29 0.997 00 0.996 T\ 0996 42 0.996 14 0.995 85 0.995 56 0.995 27 0.994 99 0.994 70 0.994 42
30 0.996 99 0.996 70 0.996 41 0.996 12 0.995 83 0.995 54 0.995 26 0.994 97 0.994 69 0.994 40
31 0.996 9 0.996 70 0.996 41 0.996 11 0.995 82 0.995 53 0.995 25 0.994 96 0994 68 0994 39
32 0.996 99 0.996 70 0.996 41 0.996 11 0.995 82 0.995 53 0995 24 0.994 96 0.994 67 0.994 39
33 0.996 98 0.996 69 0.996 40 0.996 10 0.995 81 0.995 52 0995 23 0.994 94 0.994 66 0.994 37
34 0.996 97 0.996 68 0.996 39 0.996 09 0.995 80 0.995 51 0995 22 0.994 93 0.994 65 0.994 36
35 0.99 97 0.996 68 . 0.996 38 0.996 09 0.995 79 0995 50 0.995 21 0.994 92 0.994 64 0.994 35
36 0.996 96 - 0.996 67 *0.996 37 0.996 08 0.995 78 0.995 49 0.995 20 0.994 91 0.994 63 0.994 34
37 0996 95 0.996 65 0.996 36 0.996 06 0.995 71 0.995 47 0.995 18 0.994 89 0.994 60 0.994 31
38 0.996 94 0.996 64 0.996 34 0.996 05 0.995 75 0.995 45 " 0995 16 0.994 87 0.994 59 0.994 30
39 0.996 92 0.996 62 0.996 33 0.996 03 0.995 74 0.995 44 0.995 15 0.994 86 0.994 57 0.994 28
40 0.996 91 0.996 61 0.996 32 0.996 02 0.995 73 0.995 43 0.995 14 0.994 85 0.994 55 0.994 26
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Percentages of Volume at 20°C

" {Temperature
°C ‘
4.0 42 44 4.6 43 50 52 54 56 - 58

10 0.994 22 0.993 96 0.993 69 0993 43 0.993 16 0.992 90 099264 | 099238 0992 13 099187
11 0994 23 0.993 96 0.993 70 10993 43 10.993 17 0.992 90 0992 64 0.992 38 0992 13 0.991 87
12 0994 23 0.993 96 0.993 69 0993 43 0.993 16 0.992 89 0.992 63 0.992 37 0.992 12 0991 86
13 0.994 22 0.993 95 0.993 69 0.993 42 0.993 16 0.992 89 0.992 63 0992 37 0.992 11 0991 85
14 0904 22 0.993 95 0.993 68 0.993 42 0.993 15 0.992 88 0,992 62 0992 3§ 0992 0 0.991 83
15 0.994 21 0993 94 0.993 67 0.993 41 0.9‘93 14 0.992 87 0.992 61 0.992 34 0.992 08 0.991 81

. 16 0.994 21 0993 94 0993 67 0.993 41 0993 14 0.992 87 0.992 61 0.992 34 0.992 08 0.991 81
17 0994 21 0.993 94 0.993 67 0.993 39 0993 12 0992 85 0.992 59 0992 33 *0.992 06 0.991 80
18 0.994 21 0.993 94 0.993 67 0.993 39 0.993 12 0.992 85 0.992 59 0992 32 0.992 06 0991 79
19 0.994 20 0.993 93 0993 66 0.993 38 0993 11 0.992 84 0.992 58 0.992 31 0.992 05 0991 78
20 0.994 19 0993 92 0.993 65 0993 38 0993 11 0.992 84 0.992 57 0.992 31 0992 04 0991 78
21 0.994 19 0.993 92 0.993' 65 0.993 37 0.993 10 0992 83 099256 .| 099229 0.992 03 0.991 76
2 0.994 18 0.993 91 0993 64 0.993 36 0.993 09 0.992 82 0.992 55 0.992 28 0.992 01 0991 74
23 .0.994 18 0.993 90 0.993 63 0993 35 0993 08 0.992 80 0.992 53 0.992 26 0.992 00 0991 73
24 0994 18 099390 | 0993 63 0.993 35 0.993 08 0.992 80 0.992 53 0.992 26 0991 9 0991 72
25 0994'17 |" 0993 89 0993 62 0.993 34 0.993 07 0.992 79 0.992 52 0.992 25 0.991 98 0991 71
26 0994 17 0.993 89 0.993 61 099334~ 0.993 06 0.992 78 0992 51 0992 24 0.991 96 0991 69
27 0994 15 0.993 87 0.993 60 0.993 32 0.993 05 0992 77 0.992 50 0992 22 0.991 95 0.991 67
28 0.994 14 0.993 86 0.993 59 0.993 31 0.993 04 0.992 76 0.992 49 0992 21 0991 94 0.951 66
29 0994 13 0.993 85 0.993 57 0.993 30 0.993 02 0.992 74 0.992 47 0992 19 0991 92 0.991 64
30 0.994 12 0993 84 0.993 56 0.993 28 0.993 00 0.992 72 0.992 44 0992 17 0.991 89 0991 62
31 0.994 11 " 0993 83 0.993 55 0.993 27 0.992 9 0992 71 0992 43 0.992 16 0.991 88 0.991 61
32 0.994 10 0993 82 0993 54 0.993 26 0.992 98 0.992 70 0.992 42 0.992 15 0991 87 0.991 60
33 0.994 08 0.993 80 0993 52 0.993 23 0992 95 0992 67 0.992 39 0.992 12 0.991 84 0.991 57
34 0.994 07 0.993 79 0.993 51 0993 22 0.992 94 0.992 66 0.992 38 0.992 10 0991 83 0.991 55
35 0.994 06 0993 8 0.993 49 0.993 21 0992 92 0.992 64 0992 36 0.992 08 0.991 81 0991 53
36 0.994 05 0.993 77 0993 48 0.993 20 0.992 91 0.992 63 0.992 35 0.992 07 0991 79 0991 51
37 0.994 02 0993 74 ‘0993 45 0993 17 0.992 88 0.992 60 0.992 32 0.992 04. 0.991 76 0.991 48
38 0.994 01 0993 72 0993 44 0.993 15 0992 87 0992 58 0.992 30 0.992 02 0991 75 0991 47
39 0.993 99 0993 71 0.993 42 0.993 14 0.992 85 0992 57 0.992 29 0.992 01 0991 72 0.991 44
40 0.993 97 0.993 68 0.993 40 0.993 0992 83 0.992 54 0.992 26 0.991 98 0.991 69 0.991 41

L ]

(Continued)

6861 : 90s€ SI



(4]

Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Percentages of Volume at 20°C

l:lﬂl’cl ulurc
¢ 6.0 62 6.4 66 68 78 72 74 76 78

10 0991 61 0991 36 0991 11 0.990 87 0990 62 0990 37 0.990 13 0.989 89 0.989 64 0.989 40
11 0.991 61 0991 36 0991 11 0.990 86 0.990 61 0.990 36 0.990 11 0.989 87 0.989 62 0989 38
12 0991 60 0991 35 0.991 10 0.990 84 0.990 59 0.990 34 0.990 09 0.989 85 0.989 60 0.989 36
13 0.991 59 0991 34 0.991 08 0.990 83 0.990 57 0.990 32 0.990 07 0.989 83 0.989 58 0.989 34
14 0991 57 0991 32 0.991 06 0.990 81 0.990 55 0.990 30 0.990 05 0.989 81 0.989 56 0.989 32
15 0.991 55 0991 30 0991 04 0.990 79 -0.990 53 0.990 28 0.990 03 0.989 78 0.989 54 0.989 29
16 0.991 55 0.991 29 0991 04 0.990 78 0990 53 0990 27 0.990 02 0.989 77 0.989 53 0.989 28
17 0.991 54 099128. | 099103 0.990 77 0.990 52 0.990 26 0.990 01 0.989 76 0.989 51 0.989 26
18 0991 53 0991 27 0.991 01 0.990 76 0.990 50 0.990 24 0.989 99 0.989 74 0.989 48 0.989 23
19 0991 52 0991 26 0.991 00 0.990 74 0.990 48 0990 22 0989 97 0989 72 0.989 46 0.989 21
20 0.991 51 0991 25 0.990 99 0.990 72 0.990 46 0.990 20 0.989 95 0.989 69 0989 44 0.989 18
21 0.991 49 0991 23 0.990 97 0.990 70 0.990 44 0.990 18 0.989 93 0.989 67 0.989 42 0.989 16
2 099147 |- 099121 0.950 95 0.950 65 0.990 43 0.990 17 0.989 91 0.989 65 0.989 40 0.989 14
23 0.991 46 0.991 20 0.990 %4 0.990 67 0.990 41 0990 15 0.989 89 0.989 63 0.989 37 0.989 11
24 0.991 45 0991 19 0.990 92 0.990 66 0.990 39 0.990 13 0.989 87 0.989 61 0.989 36 0.989 10
25 0.991 44 0991 17 0.990 91 0.990 64 0.990 38 0990 11 0.989 85 0989 59 0989 33 0.989 07
26 099142 | 0991 15 0.990 89 0.990 62 0.990 36 0.990 09 0.989 83 098957 | 0989 30 0.989 04
27 0.991 40 0991 13 0.990 86 0.990 60 099033 | 0990 06 0.989 80 0.989 54 0.989 28 0.989 02
28 0.991 39 0991 12 0.990 85 0.990 58 0.990 31 0.990 04 0.980 78 0.989 52 0.989 25 0.988 99
29 | 099137 0991 10 0.990 83 0.990 57 0.990 30 0.9990 03 0.989 76 0.989 50 0.989 23 0.988 97
30 0.951 34 0.991 07 0.990 80 0.990 54 0.990 27 0.990 00 0.989 73 0.989 47 0.989 20 0.988 9
31 0991 33 0991 06 0.990 79 0.990 51 0.990 24 0.589 97 0.989 71 0.989 44 0989 18 0.988 91
32 099132, | 099105 0.990 78 0.990 50 0990 23 0989 96 0.989 69 0989 42 0989 16 0.988 89
33 0.991 29 0.991 02 0.990 75 0.990 47 0.990 20 0.989 93 0.989 66 0.989 39 0989 13 0.988 86
34 0991 27 0991 00 0.990 72 0.990 45 0990 17 0.989 90 0.989 63 0.989 36 0.989 09 0.988 82
35 0.991 25 0.990 98 0.990 70 0.990 43 0.990 15 0.989 88 0.989 61 0.989 34 0989 07 0.988 80
36 0991 23 0.990 96 0.990 68 0.990 41 0990 13 0.989 86 0.989 59 0.989 32 0989 04 0988 77
37 0991 20 0.990 92 0.990 65 0.990 37 0.990 10 0.989 82 0.989 55 0.989 28 0.989 00 0.988 73
38 099119 1 0.990 91 0.990 64 0.990 36 0990 09 8989 81 0.989 54 0.989 26 0.988 99 0.988 71
39 0.91 16 0.990 88 0.990 60 0.990 33 0.990 05 0.989 77 0.989 50 0.989 22 0.988 95 0.988 67

0991 13 099085 | 099058 | 099030 099003 | 098975 0.989 48 0.989 20 0988 93 0.988 65

SI
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Percentages of Volume at 20°C

Temperature
C 8.0 32 84 Y3 83 9.0 9.2 9.4 9.6 93
10 0.989 16 0.988 92 0.988 69 0.988 45 0.988 22 0.987 98 0.987 75 0.987 52 0.987 30 0.987 07
11 0989 13 0.988 89 0.988 66 0.988 42 0.988 19 0:987 95 0.987 72 0.987 49 0987 27 0.987 04
12 0989 11 0.988 87 0.988 64 0988 40 0988 17 0.987 93 0.987 70 0987 47 0987 24 0.987 01
13 0.989 09 0.988 85 0.988 61 0988 38 098814 0.987 90 0987 67 0987 44 0.987 20 0.986 97
14 0.989 07 0.988 83 0.988 59 0.988 35 0988 11 0.987 87 0.987 64 0.987 40 0987 17 0.986 93
15 0989 04 0.988 80 0.988 56 0988 32 0.988 08 0987 84 0.987 60 0987 36 0987 13 0.986 89
16 0989 03 0.988 78 0.988 54 0.988 29 0988 05 0.987 80 0.98756 0987 33 0.987 09 0.986 86
17 0989 01 0.988 76 0988 52 0988 27 0988 03 0.987 78 0.987 54 0.987 30 0.987 07 0.986 83
18 0988 98 0988 73 0.988 49 0988 24 0.988 00 0.987 75 0.987 51 0987 27 0.987 03 0986 79
19 0.988 96 0988 71 0.988 46 0988 22 0987 97 0987 72 0987 48 0987 24 0.986 99 0986 75
20 098893 | 0988 68 0988 43 0988 19, 0987 94 0.987 69 0.987 45 0.987 20 0.986 96 0.986 71,
21 0988 91 0.988 66 0988 41 0988 15 0.987 90 0.987 65 0987 41 0987 16 0.986 92 0.986 67
2 0.988 88 0988 63 0988 38 0988 12 0.987 87 0.987 62 0987 38 0987 13 0.986 89 0.986 64
23 0988 85 0.988 60 0988 35 0.988 09 0987 84 0.987 59 0987 34 0.987 09 0.986 85 0.986 60
% 0988 84 0.988 58 0988 33 0.988 07 0987 82 0.987 56 0987 31 0987 06 0.986 82 0.986 57
25, | 098881 0.988 55 0.988 30 0988 04 0987 719 0.987 53 0987 28 0987 03 098678 | 0986 53
26 0988 78 0.988 52 0.988 27 0988 01 0.987 76 0.987 50 0.987 25 0.987 00 0986 74 0.986 49
27 0.988 76 0.988 50 0.988 24 0987 98 0987 72 0.987 46 0987 21 0.986 96 0.986 70 0.986 45
28 | ©0988 73 0.988 47 0.988 21 0987 95 0987 69 0.987 43 098717 | 09869 0.986 66 0986 41
29 0988 70 0.988 44 0988 18 0987 93 0.987 67 0.987 41 0.987 15 0986 89 0.986 64 0.986 38
30 0988 67 0.988 41 0988 15 0,987 88 0987 62 0.987 36 0.987 10 0.986 84 0.986 58 0.986 32
31 0988 65 0.988 39 0.988 12 0.987 86 0987 59 0.987 33 0.987 07 0.986 81 0.986 55 0.986 29
32 0988 62 0.988 36 0.988 09 0987 83 0.987 56 0.987 30 0.987 04 0986 78 0.986 52 0.986 26
33 0988 59 0.988 32 0.988 06 0987 79 0987 53 0.987 26 0.987 00 0986 74 0986 47 0986 21
34 0988 55 0988 28 0.988 02 0987 75 0.987 49 0987 2 0.986 96 0.986 70 0.986 43 0.986 17
35 0988 53 0988 26 0.987 99 0987 73 0.987 46 0.987 19 0.986 93 0.986 66 0.986 40 0986 13
36 0988 50 0.988 23 0.987 96 0.987 70 0.987 43 0987 16 0.986 90 0986 63 0.986 37 0.986 10
37 0.988 46 0988 19 0987 92 0.987 66 098739 |. 0987 12 0.986 85 0.986 58 0.986 32 0.986 05
38 0988 44 0988 17 0.987 90 0.987 63 0.987 36 0.987 09 0.986 82 0.986 55 0.986 29 0.986 02
39 | 098840 0988 13 0.987 86 0.987 59 098732 | 098705 0.986 78 0.986 51 0.986 25 0.985 98
40 0988 38 0.988 11 0.987 84 0.987 56 0987 29 0.987 12 0.986 75 0.986 48 0.986 21 0.985 94
: (Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

6861 : 90s€ SI

Temperature _ Percentages of Volume at 20°C

¢ 100 102 104 10.6 103 11.0 11.2 114 11.6 118
10 0.986 84 0.986 62 0.986 40 0.986 18 0.985 96 0985 74 0.985 53 0985 31 0985 10 0.984 88
11 0.986 81 0.986 59 0.986 37 0.986 14 0.985 92 0985 70 0.985 48 0.985 27 0.985 05 0.984 84
12 . 0.986 78 0.986 56 0.986 33 0.986 11 0.985 88 0.985 66 0.985 44 0.985 22 0.985 01 0.984 79
13 0.986 74 0.986 51 0.986 29 0.986 06 0.985 84 0.985 61 0.985 39 0985 17 0.984 94 0.984 72
14 0.986 70 0.986 47 0.986 24 0.986 01 0.985 78 0.985 55 0.985 33 0985 11 0.984 88 0.984 66
15 0.986 65 0.986 42 0.986 19 10.985 97 0.985 74 0.985 51 0.985 29 0.985 06 0.984 84 0.984 61
16 0.986 62 0.986 39 0.986 16 0.985 92 0.985 69 0.985 46 0.985 24 0.985 01 0.984 79 0.984 56
17 0.986 59 0.986 36 0.986 12 0.985 89 0.985 65 0985 42 0.985 19 0.984 96 0984 73 0.984 50
18 0.986 55 0986 31 | 0986 08 0.985 84 0.985 61 0.985 37 0.985 14 0984 91 0.984 68 0.984 45
19 0.986 51 0.986 27 0.986 04 0.985 80 0.985 57 0.985 33 0.985 10 0.984 87 0.984 63 0.984 40
20 0.986 47 0.986 23 0.985 99 0.985 76 0.985 52 0.985 28 0.985 04 0.984 81 0.984 57 0.984 34
21 0.986 43 0.986 19 0.985 95 0.985 71 0.985 47 0.985 23 098499 .| 098476 | 0984 52 0.984 29
22 0.986 40 0.986 16 0.985 91 0.985 67- 0.985 42 0.985 18 098494 1 0984 71 0984 47 0984 24
23 0.986 35 0.986 11 0.985 87 0.985 62 0.985 38 0.985 14 0.984 90 0.984 66 0984 41 0984 17

24 0.986 32 0.986 07 0.985 83 0.985 58 0.985 34 0985 09 0.984 85 0.984 61 0.984 37 0.984 13
25 0.986 28 0.986 03 0.985 78 0.985 54 0.985 29 0.985 04 0.984 80. 0.984 56 0.984 31 0.984 07
26 0.986 24 0.985 99 0.985 74 0.985 50 0.985 25 0.985 00 0.984 75 0.984 51 0.984 26 0984 02
27 0.986 20 0.985 95 0.985 70 0.985 45 0.985 20 0.984 95 0.984 70 0.984 46 0.984 21 0.983 97

28 0.986 15 0.985 90 0.985 65 0.985 40 0.985 15 0.984 90 0.984 65 0.984 40 0.984 16 0.983 91
29 0.986 12 0.985 87 0.985 61 0.985 36 0.985 10 0.984 85 0.984 60 0.984 35 0.984 11 0.983 86
30 0.986 06 0.985 81 0.985 56 0.985 30 0.985 05 0.984 80 0.984 55 0.984 30 0.984 04 0.983 79
31 0.986 03 0.985 77 0.985 52 0.985 26 0.985 01 0.984 75 0.984 50 0.984 25 0.983 99 0.983 74
32 0.986 00 0.985 74 0.985 48 0.985 23 0.984 97 0984 71 0.984 46 0.984 20 0.983 95 0.983 69
33 0.985 95 0.985 69 0.985 43 0.985 18 0.984 92 0.984 66 0.984 40 0.984 14 09838 | 098363,
34 0.985 91 0.985 65 0.985 39 0.985 13 0.984 87 0.984 61 0.984 35 0984 09 0.983 84 0.983 58
35 0.985 87 0.985 61 0.985 35 0.985 08 0.984 82 0.984 56 0.984 30 0.984 M4 0.983 78 0.983 52
36 0.985 84 0.985 58 0.985 31 0.985 05 098478 0.984 52 0.984 26 0.984 00 0.983 73 0.983 47
37 0.985 78 0.985 52 0.985 25 0.984 99 0.984 72 0.984 46 0.984 20 0.983 94 0.983 67 0.983 41
38 0.985 75 0.985 48 0.985 22 0.984 95 0.984 69 0.984 42 0.984 16 0.983 89 0.983 63 0.983 36
39 098571 0.985 44 0.985 18 0.984 91 0.984 65 0.984 38 0.984 11 0.983 85 0.983 58 0.983 32
40 0.985 67 0.985 40 10.985 13 0.984 87 0.984 60 0.984 33 0.984 06 0.983 80 0.983 53 0.983 27




S1

Temperature Percentages of ‘Volume at 20°C
*C
12,0 122 124 12.6 12.8 130 - 13.2 134 13.6 138
10 0.984 67 0.984 46 0.984 25 0984 05 0.983 84 0.983 63 0.983 43 0983 23 0.983 02 0.982 82
11 0.984 62 0.984 41 0.984 20 0.983 99 0.983 78 0.983 57 0.983 36 0.983 16 0.982 95 0.982 75
12 0.984 57 0984 36 0.984 14 0.983 93 0.983 71 0.983 50 0.983 29 0.983 08 0.982 88 0.982 67
13 0.984 50 0.984 29 0.984 07 0.983 86 0.983 64 0.983 43 0.983 22 098301 | 098280 098259 |
14 0.984 44 0984 22 0.984 01 0983 79 0.983 58 0.983 36 0983 15 0.982 94 0.982 72 0.982 51 |
15 0.984 39 0.984 17 0.983 95 0983 73 0.983 51 098329 | 0983 08 0.982 86 0.982 65 0.982 43
16 0.984 34 098412 | 0983 89 0.983 67 0.983 44 0.983 22 0.983 00 0982 79 0.982 57 0.982 36
17 0984 27 0.984 05 0.983 83 0.983 60 0.983 38 0.983 16 0.982 94 0.982.72 0.982 50 0.982 28
18 0984 22 0.984 00 0.983 77 0.983 55 0.983 32 0.983 10 0.982 88 0.982 66 0.982 43 0.982 21
19 0984 17 0.983 94 0983 71 0.983 49 0.983 26 0.983 03 0.982 81 0.982 58 0.982 36 0.982 13
20 | 098410 0.983 87 0.983 64 0.983 42 0.983 19 0.982 96 098273 | 098251 " | 098228 0.982 06
21 0984 05 0.983 82 0.983 59° 0.983 36 0.983 13 0.982 90 0.982 67 0982 44 0.982 21 0981 98
22 0.984 00 0.983 76 0.983 53 0.983 29 0.983 06 - 0.982 82 0.982 59 0982 36 0.982 13 0.981 90
3 0.983 93 0.983 70 0.983 46 0983 23 0.982 9 0.982 76 0.982 53 0.982 30 0.982 06 0.981 83
24 0983 89 0.983 65 0.983 41 0983 18 0.982 %4 0.982 70 0.982 46 0982 23 0981 99 0.981 76
25 0.983 83 0.983 59 0.983 35 0.983 11 0.982 87 0.982 63 0.982 39 0.982 16 0.981 92 0981 69
26 0983 77 0.983 53 0.983 29 0.983 05 0.982 81 0.982 57 0.982 33 0.982 09 0981 85 0.981 61
27 0.983 72 0.983 48. 0983 23 0.982 9 0.982 74 0.982 50 0.982 26 0.982 02 0981 78 0.981 54
28 0.983 66 0.983 42 0.983 17 0982 93 0.982 68 0.982 44 0.982 20 098195 0.981 71 0.981 46
29 0983 61’ 0.983 36 0983 11 0.982 87 0.982 62 0.982 37 0.982 12 0.981 88 0.981 63 0.981 39
30 0983 54 0.983 29 0.983 04 0982 19 0.982 54, 0.982 29 0.982 04 0.981 80 0.981 55 0.981 31
31 0983 49 0983 24 0.982 99+ 0982 73 0.982 48 0982 23 0.981 98 0981 73 0.981 49 0981 24
32 0983 4 0983 19 0.982 93 0.982 68 0.982 42 0.982 17 0.981 92 0.981 67 0.981 42 0.981 17
33 0.983.37 0.983 12 0.982 87 0.982 61 0.982 36 098211 .| 098186 0.981 60 0.981 35 0.981 9
34 0.983 32 0.983 06 0.982 81 0982 55 0.982 30 0.982 04 0.981 78 0.981 53 0.981 27 0.981 02
35 J - 0983 26 0.983 00 0.982 74 0.982 49 0982 23 0.981 97 0981 N1 0.981 46 0.981 20 0.980 95
36 0.983 21 0.982 95 0.982 69 098244 | 098218 0.981 92 0.981 66 098140 | 098115 0.980 89
37 0983 15 0.982 89 0982 63 0.982 37 0.982 11 0.981 85 0.981 59 0.981 33 0.981 07 0.980 81
38 0.983 10 0982 84 0.982 58 0.982 31 0.982 05 0.981 79 0.981 53 0.981 27 0.981 00 0.980 74
39 0.983 05 0.982 79 0.982 52 0.982 26 0.981 9 0981 73 0.981 47 0.981 20 0.980 94 0.980 67
40 0.983 00 0982 73 0.982 47 0.982 20 0.981 94 0.981 67 0.981 41 0.981 14 0.980 88 0.980 61
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Conid

Temperature Percentages of Volume at 20°C
°C
14.0 14.2 i44d i4.6 i4.8 590 52 154 15.6 153
10 0.982 62 0.982 42 0.982 22 0.982 03 0.981 83 0.981 63 0981 44 0981 24 0.981 05 0.980 85
1i 0.982 54 0.982 34 0982 14 0.981 93 098173 0.981 53 0.981 34 0981 14 698G 95 0.980 75
12 0.982 46 0.982 26 0.982 06 0.981 85 0.981 65 0.981 45 0.981 25 0.981 05 0.980 85 0.980 65
13 0.982 38 0.982 18 0.981 97 0.981 77 0.981 56 0.981 36 0.981 16 0.980 96 0.980 76 0.980 56
14 0.982 30 0.982 09 0.981 88 0.981 68 0.981 47 0.981 26 0.981 05 0.980 85 0.980 64 ,0.980 4
15 0982 22 0982 01 0981 80 . 0981 58 0981 37 0.981 16 0.980 95 0980 74 0.980 54 0.980 33
16 0982 14 0.981 93 0981 71 0.981 50 0.981 28 0.981 07 0.980 86 0.980 65 0.980 45 0.980 24
17 0982 06 0981 85 0.981 63 0981 42 0.981 20 0.980 99 0.980 78 0.980 56 0980 35 0.980 13
18 0981 9 0981 77 0.981 55 0981 33 0981 11 0.980 89 0.980 68 0.980 46 0.980 25 0.980 03
19 0981 91 0.981 69 0.981 47 0981 25 0.981 03 0.980 81 0.980 59 0.980 37 0.980G 16 0.979 94
20 098183 | 098161 0.981 39 0981 16 0.980 94 0.980 72 0.980 50 0.980 28 0.980 05 0.979 83
21 0.981 75 0.981 52 0.981 30 0981 07 0.980 85 0.980 62 0.980 40 0980 18 0.979 95 0979 73
22 0.981 67 0.981 44 0981 22 0.980 95 0.580 77 0.980 54 0.980 31 0.980 09 0.979 86 0.979 64
23 0.981 60 0.981 37 0981 14 0.980 90 0.980 67 0.980 44 0.980 21 0.979 99 0.979 76 0.979 54
4 0.981 52 0.981 29 0.981 06 0.980 83 0.980 60 0.980 37 0.980 14 0.979 91 0.979 67 0.979 44
25 0.981 45 0981 21 0.980 98 0.980 74 0.980 51 0.980 27 0.980 04 0979 81 0.979 58 0.979 35
26 0981 37 0.981 13 0.980 90 0.980 66 0.980 43 0.980 19 0979 95 0979 712 0979 48 0.979 25
27 0981 30 0.981 06 0.980 82 0.980 58 0.980 34 0.980 10 0.979 86 0.979 62 0.979 39 0979 15
28 0981 22 0.980 98 0980 74 0980 49 0980 25 0.980 01 0979 77 0979 53 0.979 30 0.979 06
29 0981 14 0.980 90 0.980 66 0.980 41 0.980 17 0.979 93 0.979 69 0.979 45 0979 20 0.978 96
30 6981 06 0.980 81 0.580 57 0580 32 0.580 08 0575 83 0.979 59 0.979 34 0.979 10 6.978 85
3 0.980 99 0.980 74 0.980 49 0.980 25 0.980 00 0.979 75 0979 50 0979 26 0.97% 01 0978 77
32 0.980 92 0.980 67 0.980 42 0.980 17 0979 92 0.979 67 0979 42 0979 17 0978 93 0.978 68
33 0.980 84 0.980 59 0.980 34 0.980 08 0579 83 0.979 58 0.979 33 0979 08 0.978 83 0978 58
34 0.980 76 0.980 51 0.980 25 0.980 00 0.979 74 0.979 49 0979 24 0.978 99 0978 73 0.978 48
35 0980 69 0.9)80 44 0.980 18 0979 93 0.979 67 0.979 42 0.979 16 0.978 91 0.978 65 0.978 40
. « -
36 0.980 63 0.980 37 0980 11 0979 86 0.979 60 0.979 34 0.979 08 0.978 82 0978 57 0978 31
37 0.980 55 0.980 29 0.980 03 0979 77 0.979 51 0979 25 0978 99 0978 73 0.978 47 0.978 21
38 0.980 48 0.980 22 0.979 96 0979 69 0.979 43 0579 17 0.978 91 0978 65 0.978 38 0978 12
39 0.980 41 0.980 15 0.979 88 0979 62 0979 35 0.979 09 0.978 83 0.978 56 0.978 30 0.978 03
490 0.980 35 0.980 08 0.979 81 0.979 55 0.979 28 0.979 01 0.978 74 0.978 48 0.978 21 0977 95

SI
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Temﬁeratl;re Percentages of Volume at 20°C
*C
16.0 16.2 164 16.6 168 17.0 172 174 17.6 17.8
10 0.980 66 0.980 47 0.980 28 0.980 09 0.979 90 0979 N 0979 52 0979 34 0979 15 0.978 97
11 0.980 56 0.980 37 0980 17 0.979 98 0.979 78 0979 59 0.979 40 0.979 21 0.979 03 0978 84
12 0.980 45 0.980 26 0.980 06 0.979 87 0.979 67 0.979 48 0.979 29 0.979 09 0.978 90 0.978 70
13 0.980 36 0.980 16 0979 96 0.979 76 0.979 56 0979 36 0.979 16 0.978 96 0978 77 0978 57
14 0980 23 0.980 03 0.979 83 0.979 63 0.979 43 0979 23 0979 03 0978 83 0.978 63 0978 43
15 0.980 12 0979 92 0979 71 0.979 51 0.979 30 0979 10 0.978 90 0978 70 0.978 50 0978 30
16 0980 03 0.979 82 0.979 61 0.979 41 0979 20 0978 99 0978 78 0978 58 0.978 37 0978 17
17 0979 92 0979 1 0979 50 0979 29 0.979 08 0978 87 0978 66 0.978 45 0978 25 0978 4
18 0979 82 0979 61 0979 40 0.979 18 0978 97 0.978 76 0978 55 0978 34 0978 13 0977 92
19 0979 12 0979 50 0979 29 0.979 07 0978 86 0978 64 0978 43 - 0978 21 0.978 00 0977 78
20 0.979 61 0.979 39 0979 18 0.978 96 0978 75 0978 53 0978 31 0978 10 0977 88 0977 67
21 0.979 51 0.979 29 0979 07 0.978 84 0.978 62 0978 40 0978 18 0.977 96 0977 75 0977 53
22 0979 41 0979 19 0978 96 0.978 74 0.978 51 0978 29 0978 07 0977 85 - 0.977 63 0977 41
23 0979 31 0.979 08 0978 85 0978 63 0.978 40 0978 17 0977 95 0977 712 0.977 50 0977 27
24 0979 21 0.978 98 0978 75 0.978 53 0.978 30 0978 07 0977 84 0977 61 0977 39 0977 16
25 0979 12 0.978 89 0.978 66 0.978 42 0.978 19 0977 96 0977 73 0977 50 0977 27 0977 04
26 0979 01 0978 78 0978 55 0.978 31 0.978 08 - 0977 85 0977 62 0.977 38 0977 15 0.976 91
27 0978 91 0.978 67 0978 44 0.978 20 0977 97 0977 73 0.977 49 0.977 26 0977 02 0976 79
28 - 0978 82 0978 58 0978 34 0978 10 0.977 86 0977 62 0.977 38 0977 15 0.976 91 0.976 68
29 0.978 72 0978 48 0978 24 0.978 00 0.977 76 0977 52 0977 28 0977 04 0976 79 0976 55
30 0.978 61 0.978 37 0978 13 0.977 88 0977 64 0977 40 0977 16 0.976 91 0.976 67 0976 42
3 0978 52 0978 27 0.978 03 0977 78 0977 54 0.977 29 0977 04 0.976 80 0.976 55 0.976 31
32 0978 43 0978 18 0977 93 0977 69 0977 44 0.977.19 0.976 94 0976 69 0976 45 0976 20
33 0978 33 0978 08 0977 83 0977 57 0977 32 0977 07 0976 82 0.976 57 0.976 33 0976 08
34 0978 23 0.977 98 0977 713 0977 47 0977 22 0976 97 0976 72 0.976 47 0976 21 0.975 96
35 097844 0977 89 0977 63 0.977 38 L0977 12 0976 87 0.976 61 0976 36 0976 10 0975 85
36 0.978 05 0977 79 0977 53 0977 28 0977 02 0976 76 0976 50 0.976 24 0975 9 0975 73
37 0977 95 0977 69 0977 43 0977 17 0.976 91 0976 65 0.976 39 0976 13 0.975 87 0.975 61
38 0977 86 0977 60 0977 34 0977 07 0.976 81 0.976 55 0976 29 0.976 03 0.975 76 0975 50
39 |- 0977 T 0977 51 0977 4 0.976 98 0976 71 0.976 45 0.976 19 0.975 92 0.975 66 0.975 39
40 0977 68 0977 41 0977 15 0.976 88 0.976 62 0.976 35 0.976 08 0.975 81 0.975 55 0975 28

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

81

18.0 182 184 18.6 183 19.0 192 19.4 19.6 198
0.978 78 0.978 60 0.978 41 0978 23 0.978 04 0977 86 0977 68 0977 50 0977 31 0977 13
0.978 65 097846 | 097827 0.578 09 0977 90 0977 71 0977 52 0977 34 0977 15 0576 97
0.978 51 0978 32 0978 13 0.977 94 0977 75 0977 56 0971 37 0.977 18 0.976 98 0.976 79
0.978 37 0978 18 0.977 98 0.977 79 0977 59 0977 40 0977 21 0.977 01 0976 82 0976 62
0.978 23 0978 03 0977 84 0977 64 0977 45 0977 25 0.977 05 0.976 86 0.976 66 0976 47
097810 | 0977 90 0977 70 0977 49 0977 29 0.977 09 0.976 89 0.976 69 0.976 49 0976 29
0.977 96 0.977 76 0977 55 0.977 35 0.977 14 0976 94 0976 74 0.976 54 0.976 33 0.976 13
0977 83 0977 62 0977 42 0.977 21 0977 01 0976 80 0976 59 0.976 38 0.976 18 0975 97
0977 71 0977 50 0977 29 0977 07 0.976 86 0976 65 0976 44 0.976 23 0.976 03 0975 82
0.977 57 0977 36 0977 15 0976 93 0976 72 0576 51 097630 | 0976 09 0.975 87 0.975 66
0.977 45 0977 3 0977 01 0.976 80 0.976 58 0.976 36 0.976 15 0.975 93 0975 72 0.975 50
0977 31 0.977 09 0.976 87 0.976 66 0.976 44 0976 22 0976 00 0.975 78 0.975 56 0.975 34
0977 19 0976 97 0.976 74 0.976 52 0976 29 0976 07 0975 85 0.975 63 0.975 41 0.975 19
0977 05 0976 83 0.976 61 0.976 38 0976 16 0975 94 0975 71 0.975 49 0.975 26 0975 04
0.976 93 0.976 70 0976 48 0976 25 0976 03 0975 80 0975 57 0.975 34 0.975 12 0.974 89
0.576 81 0.976 58 0.976 35 0576 12 0.575 89 0575 66 0.975 43 0.575 20 0.974 97 0.974 74
0.976 68 0.976 45 0576 22 0.975 98 0.975 75 0975 52 0975 29 0.975 05 0.974 82 0574 58
0.976 55 0.976 32 0.976 08 0.975 85 0.975 61 0975 38 0975 14 0.974 91 0.974 67 0974 44
0.976 44 0.976 20 0.975 96 0975 712 0.975 48 0975 24 0.975 00 0974 77 0.974 53 0.974 30
0.976 31 0.976 07 0.975 83 0975 59 0975 35 0975 11 0.974 87 0.974 63 0.974 39 0.974 15
0.976 18 0.975 94 0.975 70 0.975 45 0975 21 0974 97 0.974 73 0.974 48 0.974 24 0973 99
0.976 06 0.975 82 0.975 57 0.975 33 0.975 08 0974 84 0974 59 0.974 34 0.974 10 0.973 85
0.975 95 0.975 70 0.975 45 0.975 21 0.974 96 0974 71 0974 46 0974 21 0.973 96 0973 71
0975 83 0.975 58 0.975 33 0.975 07 0974 82 0974 57 0974 32 0974 07 0.973 81 0973 56
0.975 71 0.975 46 0.975 20 0974 95 0.974 69 0974 44 0.974 18 0.973 93 0.973 67 0.973 42
0.975 59 0975 33 0975 08 0974 82 0974 57 0.974 31 0.974 05 0973 79 0973 54 0973 28
0975 47 0.975 21 0.974 95 0.974 70 0974 44 0974 18 0973 92 0.973 66 0.973 40 0973 14
0.975 35 0.975 09 09748 | 097456 0974 30 0974 04 0973 78 0.973 52 0.973 25 0972 9
0.975 24 0974 98 0974 71 0.974 45 0974 18 0973 92 0.973 66 0973 39 0973 13 0972 86
0.975 13 0.974 86 0.974 59 0974 33 0974 06 0.973 79 0973 52 0973 26 0972 9 0972 73
0.975 01 0.974 74 0974 47 0.974 21 0.973 94 0.973 67 0.973 40 0.973 13 0.972 86 0972 59
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Temqe(l:' ature Percentages of Volume at 20°C
20.0 20.2 204 20.6 20.8 21.0 21.2 214 21.6 21.8
10 0.976 95 097677 0.976 59 0.976 40 0.976 22 0976 04 0.975 86 0.975 68 097549 . 0.975 31
11 097678 0.976 59 0.976 41 0.976 22 0.976 04 0.975 85 0.975 66 097548 0.97529 097511
12 0.976 60 0976 41 0.976 22 0.976 04 097585 0.975 66 0.975 47 0.975 28 097509 0.974 90
13 0.976 43 0.976 24 - 0976 05 0.975 85 0.975 66 0.975 47 0.975 28 097509 0.974 89 097470
14 0.976:27 0976 07 . 097588 097568 097549 0.97529 097509 0.974 89 0.974 70 0.974 50
15 0.976 09 0.975 89 0.975 69 0.975 49 097529 097509 0.974 89 0.974 69 0974 49 0974 29
16 097593 0.975.73 097553 . 097532 097512 0974 92 097472 0.974 51 0.974 31 0974 10
17 0.975 76 097556 - 097535 097515 0.974 94 0974 74 0.974 53 0.974 32 097412 | 097391
18 0.975 61 - 097540 097519 0.974 98 097477 0.974 56 0.974 35 0974 14 097393 | 097372
19 0.975 45 097524 0.975 02 . 0974 81 0.974 59 0974 38 0974 17 0.973 96 0.973 74 097353
20 0.97529 0.975 07 0974 86 0.9%4 64 0.974 43 0974 21 0.973 99 097377 0.973 56 097334
21 097512 0.974 90 0974 68 0.974 47 0.974 25 097403 0.973 81 0.973 59 0.973 38 0973 16
22 097497 097475 '0.974 53- 0.974 30 0.974 08 0.973 86 0.973 64 0973 41 097319 0.972 96
23 0.974 81 0.974 59 0.974 36 - 0974 14 0.973 91 0.973 69 0973 46 0973 23 0.973 01 097278
24 0.974 66 0974 43 0.974 20 . 097398 097375 0.973 52 0973 29 0973 06 097284 097261
.25 0.974 51 0.974 28 0974 05 0.973 81 0.973 58 0973 35 0973 12 0972 89 0.972 66 097243
26 0974 35 0974 12 0.973 89 0973 65 0973 42 097319 0.972 95 097272 0.972 48 097225
27 0.974 20 0.973 96 097373 0.973 49 0.973 26 097302 097278 097254 097231 097207
28 0.974 06 0.973 32 0.973 58 097334 0.973 10 0.972 86 0.972 62 0.972 38 097213 0.971 89
29 097391 0.973 67 0973 42 097318 0.97293 0.972 69 097245 097220 0.971 96 097171
30 097375 0.973 50 0.973 26 0973 01 097277 097252 097227 0.972 03 097178 0.971 54
31 0.973 60 0.973 35 0.973 10 0.972 86 097261 097236 0972 11 0.971 86 0971 62 0971 37
32 0973 46 097321 0.972 96 097270 097245 097220 097195 097170 097145 0.971 20
33 097331 0973 06 0.972-80 097255 097229 097204 097178 097153 097127 0971 02
34 0973 16 0.97290 0.972 65 0.972 39 097214 0971 88 0971 62 097136 097110 0.970 84
35 0973 02 097276 0.972 50 097224 0.971 98 097172 0.971 46 097120 0.97093 097067
36 0972 88 097262 097236 0972 09 0.971 83 097157 0.971 31 097104 0.97078 0.970 51
37 0.97273 097247 0.972 20 097194 - 0971 67 0971 41 0971 14 0.970 87 0.970 61 0970 34
38 0972 60 097233 0.972 06 0.971 80 0.971 53 097126 0.97099 097072 097045 097018
39 0.972 46 0972 19 097192 0971 65 097138 0971 11 0.970 83 097056 0.970 28 0.970 01
40 0.972 32 0.972 05 097177 0.971 50 0.971 22 097095 0.970 67 0.970 40 0.970 12 0.969 85

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C :
220 222 224 226 228 230 232 234 236 23.8
10 097513 097495 097477 0.974 58 0.974 40 0.974 22 0.974 03 0.973 85 0.973 66 097348
11 0.97492 0.974 73 0.974 54 0974 36 0974 17 0.973 98 097379 0.973 60 0.973 42 097323
12 097471 097452 097433 0.974 14 0.973 95 097376 097357 097338 097318 097299
13 0.974 51 0974 32 0974 12 097393 097373 0.973 54 097334 0973 14 0.972 95 097275
14 0.974 30 0974 10 0.973 90 097371 0.973 51 0.973 31 0973 11 0.97291 097271 0.972 51
15 0.974 09 0973 89 0.973 69 0.973 49 097329 097309 0.972 89 0.972 68 0.972 48 0.97227
16 0.973 90 0.973 69 0.973 49 097328 097308 097287 0.972 66 097246 0.97225 0.972 05
17 0.97370 0.973 49 0973 28 0.973 08 0.972 87 0.972 66 097245 097224 097203 0971 82
18 0.973 51 0.973 30 097309 0.972 87 0.972 66 0.972 45 0.97224 0.972 02 - 0971 81 097159
19 097332 0973 11 097289 0.972 68 097246 097225 097203 . 097181 0.971 59 097137
20 0.973 12 0.97290 0.972 68 097247 097225 097203 0.971 81 097159 097137 097115
21 097294 097272 0.972 49 097227 097204 0971 82 0.971 60 0.971 38 0971 15 0.97093
22 097274 097252 097229 0.97207 0.971 84 0.971 62 097139 097116 097094 0970 N1
23 097255 097232 097210 097187 0.971 65 0.971 42 097119 0.970 96 097073 0.970 50
24 0.97238 097215 097192 0.971 68 097145 097122 0.97099 097076 097052 0.970 29
25 0.972 20 0.971 96 0.97173 0.971 49 0.971 26 097102 0.97078 097055 097031 0.970 08
26 0.972 01 097177 097154 - 097130 097107 0.970 83 0.970 59 0.97035 0.970 10 0.969 86
27 0.971 83 0.971 59 097135 097111 0.970 87 0.970 63 0.97039 0970 14 0.969 90 0.969 65
28 0.971 65 0.971 41 097116 0.970 92 0.970 67 0.970 43 0.970 18 0.969 94 0.969 69 0.969 45
29 0.971 47 097122 0.970 98 097073 0.97049 0970 24 0.969 99 0.969 74 0.969 49 0.969 24
30 0.971 29 0.971 04 097079 0.970 54 097029 097004 - 0.969 79 0.969 54 0.969 28 0.969 03
31 097112 0.970 87 0.970 61 0.970 36 097010 0.969 85 - 0.9695 60 0.969 34 0.969 09 0.968 83
32 0.970 95 0.970 69 097044 - 0.970 18 0.969 93, 0.969 67° 0.969 41 0.969 15 0.968 90 0.968 64
33 0.970 76 0.970 50 0.970 25 0.969 99 0.969 74 0.969 48 0.969 22 0.968 96 0968 ¥ 0.968 43
34 0.970 58 0.97032 0.970 06 0.969 81 0.969 55 0.969 29 0.969 03 0.968 76 0.968 50 096823
35 0.970 41 097015 0.969 88 0.969 62 0.969 35 0.969 09 0.968 82 0.968 56 0968 29 0.968 03
36 0.970 25 0.969 98 0.969 71 0.969 45 0969 18 0.968 91 0.968 64 0.968 37 0.968 10 0.967 83
37 0.970 07 0.969 80 0.969 53 0.969 26 0.968 99 0.968 72 0.968 45 0.968 18 096790 0.967 63
38 0.969 91 0.969 64 0.969 37 0.969 09 0.968 82 0.968 55 0.968 27 0.968 00 0967 72 0.967 45
39 0.969 73 0.969 46 0.969 18 0.968 91 0.968 63 0.968 36 0.968 08 0.967 80 0.967 53 0.967 25
40 0.969 57 0.969 29 0.969 01 0.968 74 0.968 46 0.968 18 0.967 90 0967 62 0.967 34 0.967 06
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Temperature Percentages of Volume at 20°C
¢ 240 242 244 24.6 248 25.0 25.2 25.4 256 25.8
10 097329 097310 097291 097273 097254 097235 097216 097197 097178 0.971 59
11 097304 097285 097266 097247 097228 097209 097190 097170 0971 51 097131
12 0972 80 0.972 61 097241 097222 097202 0.971 83 0.971 63 097143 097123 097103
i3 057255 087235 097215 0.971 96 057176 0.971 56 057136 0971 16 0.970 95 0.97675
14 097231 097211 097191 097170 0.971 50 0.971 30 097110 0.970 89 0.970 69 0.970 48
15 097207 0971 86 0971 66 0.971 45 097125 0.971 04 0.970 83 0.97062 0970 41 097020
16 0971 34 097163 0971 42 0971 21 0.971 00 0.970 79 0.970 58 0.97037 0970 15 0.969 94
17 0971 61 0.971 40 097118 097097 097075 0.970 54 097032 0970 11 0.969 89 0.969 68
18 0971 38 0971 16 0.970 95 097073 0.970 52 0.970 30 0.970 08 0.969 86 0.969 63 0.969 41
19 097115 0,970 93 097071 0.970 49 0.97027 097005 0.969 83 0.969 61 0069 38 0969 16
20 097093 097071 0.970 48 0.97026 0.970 03 0.969 81 0.969 58 0.969 36 0.969 13 0.968 91
21 0970 71 0.970 48 097025 0.970 03 0.969 80 0.969 57 0.969 34 0.969 11 0.968 88 0.968 65
22 097048 097025 0.970 02 0969 79 0.969 56 0.969 33 0969 10 4968 87 056863 $.568 40
23 097027 0.970 04 0.969 80 0.969 57 0.969 33 0.969 10 0.968 86 0.968 62 0.968 39 0.968 15
24 097006 - 0.969 82 0.969 58 0.969 35 0969 11 0.968 87 0.968 63 0.968 39 0.968 15 096791
25 0.969 84 0.969 60 0.969 36 0.969 12 0.968 88 0.968 64 0.968 40 0.968 15 0.96791 0.967 66
26 0.969 62 0.969 38 0.969 14 0.968 89 0.968 65 0.968 41 0.968 16 0.96792 0.967 67 0.967 43
27 0.969 41 0.969 17 0.968 92 0.968 68 0.968 43 0.968 19 0.967 94 0.967 69 0967 43 0.967 18
28 0969 20 0.968 95 0.968 70 0.968 45 0968 21 096796 096771 096745 096720 0.966 94
29 0.968 99 0968 74 0.968 49 0.968 24 0.967 99 0.967 74 0.967 48 0.967 23 0.966 97 0.966 72
30 0.968 78 $.968 52 $.968 27 0.968 01 0.967 76 0.967 50 0.967 24 0.966 98 0.966 73 0.966 47
31 0.968 58 0968 32 096805 0967 80 0,967 54 0.967 28 096702 0.966 76 0.966 50 0.96624
32 0.968 38 0.968 12 0.967 86 0.967 59 0.967 33 0.967 07 0.966 80 0.966 54 0.966 27 0.966 01
33 0968 17 0.967 91 0967 64 0.967 38 0967 11 0.966 85 0.966 58 096631 096605 - 096578
34 0.967 97 0967 70 096743 096717 0.966 90 0.966 63 0.966 36 0.966 09 0.965 82 0.965 55
35 0.967 76 0.967 49 0967 22 0.966 95 0.966 68 0.966 41 0.966 14 0.965 86 0.965 59 0.965 31
36 0.967 56 0.967 29 0.967 02 0.966 74 0.966 47 0.966 20 0.96592 0.965 65 0.965 37 0.965 10
37 0.967 36 0.967 08 0.966 81 0.966 53 0.966 26 0.965 98 096570 0965 42 0965 15 0.964 87
38 096717 0.966 89 0.966 61 0.966 33 0.966 05 0.965 77 0.965 49 0.965 21 0.964 92 0.964 64
3% 0.866 97 0.966 65 0.966.41 0.966 13 0.965 85 0.965 57 0.965 28 0.965 00 0.964 71 0.964 43
40 0.966 78 0.966 49 0.966 21 0.965 92 0.965 64 0.965 35 0.965 06 0.964 77 0.964 49 0.964 20
) {Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures—Contd

Tempo?:'ature Percentages of Volume at 20°C
26.0 26.2 264 26.6 26.8 27.0 27.2 274 27.6 278
10 097140 097121 097102 0.970 82 0.970 63 0970 44 097024 097004 0.969 84 0.969 64
11 097112 0.97092 097072 0.970 53 097033 097013 0.969 93 0.969 73 0.969 52 - 0.969 32
12 097083 0.970 63 0970 43 097022 0.970 02 0.969 82 0.969 61 0.969 41 0.96920 0.969 00
13 097055 097035 0970 14 0.969 94 0.969 73 0.969 53 0.969 32 096911 0.968 89 0.968 68
14 0.97028 097007 0.969 86 0.969 64 - 096943 0.969 22 0.969 01 0.968 79 0.968 58 0.968 36
15 0.969 9% 0.969 78 0.969 57 0.969 35 0.969 14 0.968 93 0.968 71 0.968 49 0.968 28 0.968 06
16 0.969 73 0.969 51 0.969 29 0.969 08 0.968 86 0.968 64 - 0.968 42 0.968 20 0.967 97 - 096775
17 0969 46 0969 24 0.969 02 0.968 80 0.968 58 0.968 36 0.968 14 0.967 91 0.967 69 0.967 46
18 0.969 19 0.968 97 0.968 75 0.968 52 0.968 30 0.968 08 0.967 85 0.967 62 0.967 39 0.967 16
19 0.968 94 0968 71 0.968 48 0.968 25 0.968 02 096779 0.967 56 0.967 33 0.967 10 0966 87
20 0.968 68 0968 45 0968 22 0.967 98 096775 0.967 52 0.967 28 0.967 05 0.966 81 0.966 58
21 0.968 42 0.968 19 0.967 95 0.967 72 0.967 48 . 096725 1096701 - 0.966 77 0.966 54 0.966 30
22 0.968 17 096793 - 0.967 69 0.967 45 0.967 21 0.966 97 096673 0.966 49 0.966 25 0.966 01
23 0.96791 0.967 67 0.967 43 0.967 18 0.966 94 " 0.966 70 0.966 46 0.966 21 0.965 97 0.965 72
24 0.967 67 0.967 43 0.967 18 096694 | 0.966 69 096645 0.966 20 0.965 95 0.965 71 0.965 46
25 0.967 42 0.967 17 0.966 92 0.966 68 0.966 43 0.966 18 096593 0.965 68 0.965 42 0965 17
26 0.967 18 . 0.966 93 0.966 68 0.966 42 0.966 17 0.965 92 0.965 67 0.965 41 0.965 16 0.964 90
27 0.966 93 0.966 68 0.966 42 0.966 17 0.965 91 0.965 66 0.965 40 0.965 14 0.964 89 0.964 63
28 0.966 69 0.966 43 0.966 17 0.965 92 0.965 66 0.965 40 0.965 14 0.964 88 0.964 62 0.964 36
29 0.966 46 0.966 20 0.965 94 0.965 67 0.965 41 0.965 15 0.964 89 0.964 63 0.964 36 0.964 10
30 0.966 21 0.965 95 0.965 68 0.965 42 096515 0.964 89 0.964 62 0.964 35 0.964 09 0.963 82
31 0.965 98 0.965 71 - - 0.965 45 0.965 18 0.964 92 0.964 65 0.964 38 0.964 11 0.963 83 0.963 56
32 0.965 74 096547 0.965 21 0.964 94 0.964 68 0.964 41 0.964 14 0.963 86 0.963 59 0.963 31
33 0.965 51 096524 0.964 97 0.964 69 0.964 42 0.964 15 0.963 87 0.963 60 0.963 32 0.963 05
34 0.965 28 0.965 00 0.964 73 0.964 45 0.964 18 0.963 90 0.963 62 0.963 34 0.963 07 0.962 79
35 0.965 04 0.964 76 0.964 49 0.964 21 0.963 94 0.963 66 0.963 38 0963 10 0.962 81 0.962 53
36 0.964 82 0.964 54 0.964 26 0.963 98 0.963 70 0.963 42 0.963 13 0.962 85 0.962 56 0.962 28
37 0.964 59 0.964 31 0.964 02 0.963 74 0.963 45 0963 17 0.962 88 0.962 59 10962 31 096202
38 0.964 36 0964 07 096379 0963 50 096322 096293 0.962 64 0.962 35 0.962 06 0.961 77
39 0.964 14 0.963 85 0.963 56 0.963 27 0.96298 0.962 69 0.962 40 096210 | - 096181 0.961 51
40 0.963 91 0.963 62 0.963 33 0.963 04 0.962 75 0.962 46 0.962 16 0.961 87 0.961 57 0961 28
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Temperature Percentages of Volume at 20°C
°C .
28.0 282 284 28.6 288 29.0 292 29.4 29.6 298
10 0.969 44 0.969 24 0.969 03 0.968 83 0.968 62 0.968 42 0.968 21 0.968 00 . 0.967 80 0.967 59
11 0.969 12 0.968 91" 0.968 70 0.968 49 0.968 28 0.968 07 0.967 86 0967 64 0.967 43 0.967 21
12 096879 . 0.968 58 0.968 37 0.968 15 0.967 94 096773 0.967 51 0.967 30 0.967 08 0.966 87
13 0.968 47 . 70.968 26 0.968 04 0.967 83 0.967 61 0.967 40 0.967 18 0.966 95 0.966 73 0.966 50
14 0.968.15 - ~0.967.93 0967 71 0.967 50 0.967 28 0.967 06 0.966 83 0.966 61 0.966 38 0.966 16
15 0.967 84 0.967 62 0.967 40 0.967 17 0.966 95 0.966 73 0.966 50 0.966 27 0.966 03 0.965 80
16 096753 0.967 30 0.967 08 0.966 85 0.966 63 - 0.966 40 0.966 17 0.965 94 0.965 70 0.965 47
17 0.967 24 0.967 01 0.966 78 0.966 54 0.966 31 0.966 08 0.965 84 0.965 61 0.965 37 0.965 14
18 0.966 93 0.966 70 0.966 47 0.966 23 0.966 00 0.965 77 0.965 53 0.965 29 0.965 04 0.964 80
19 0.966 64 0.966 40 0.966 16 0.965 93 0.965 69 0.965 45 0.965 21 0.964 97 0.964 72 0.964 48
20 0.966 34 0.966 10. 0.965 86 - 0.965 62 0.965 38 0.965 14 0.964 89 0.964 65 0.964 40 0.964 16
21 0.966 06 0.965 81 0.965 57 0.965 32 0.965 08 0.964 83 0.964 58 0.964 33 0.964 08 0.963 83
22 0.965 77 0.965 52 0.965 27 0.965 02 0.964 77 0.964 52 0.964 27 0.964 02 096376 0.963 51
23 0.965 48, 096523 0.964 98 0.964 72 0.964 47 0.964 22 .0.963 96 0.963 71 0.963 45 0.963 20
24 0.965 21 0.964 95 0.964 70 0.964 44 0.964 19 0.963 93 0.963 67 0.963 41 0.963 16 0.962 90
25 0.964 92 0.964 66 0.964 40 0.964 15 0.963 89 0.963 63 0.963 37 0963 11 0.962 85 0.962 59
26 0.964 65 0.964 39 0.964 13 0.963 86 0.963 60 0.963 34 0.963 08 0.962 81 0.962 55 0.962 28
27 0.964 37 0.964 11 0.963 84 0.963 58 0.963 31 0.963 05 0.962 78+ 0.962 52 0.962 25 0.961 99
28 0.964 10 0.963 83 0.963 57 0.963 30 096304 0.962 77 0.962 50 0.962 23 0.961 95 0.961 68
29 0963 84 - 096357 | 096330 0.963 08 096276 0.962 49 0.962 21 0.961 94 0.961 66 0.961 39
30 0.963 55 0.96328 | 0.963 01 0.962 74 0.962 47 0.962 20 0.96192 0.961 64 0.961 37 0.961 09
31 0.963 29 0.963 01 0.962 74 0.962 46 0.962 19 0.961 91 0.961 63 0.961 35 0.961 07 0.960 79
32 0.963 04 0.962 76 0.962 48 0.962 20 0.96192 0.961 64 0.961 36 0.961 08 0.960 79 0.960 51
33 096277 0.962 49 096221 0.96193 0.961 65 0.961 37 0.961 08 0.960 80 0.960 51 0.960 23
34 0.962 51 096223 0.961 94 0.961 66 0.961 37 0.961 09 0.960 80 0.960 51 0.96022 0.959 93
35 0.96225 0.961 96 0.961 68 0.961 39 0.961 11 0.960 82 0.960 53 0.960 24 0.959 94 0.959 65
36 0.961 99 0.961 70 0.961 41 0.961 12 0.960 83 0.960 54 '0.960 25 0.959 95 0.959 66 0.959 36
37 0.961 73 0.961 44 0.961 15 0.960 85 0.960 56 0.960 27 0.95997 0.959 67 0.959 38 0.959 08
38 0.961 48 0.961 19 0.960 89 0.960 60 0.960 30 0.960 01 0.959 71 0.959 41 0.959 10 0.958 80
39 0.961 22 0.960 92 0.960 63 0.96033 0.960 04 0.959 74 0.959 44 0.959 14 0.958 83 0.958 53
40 0.960 98 0.960 68 0.960 07 0.959 77 0.959 47 0.959 17 0.958 86 0.958 56 0.958 25

0.960 38

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Percentages of Volume at 20°C

Temperature
°’C
30.0 302 30.4 30.6 308 310 312 314 316 318
10 0.967 38 0967 16 0.966 94 0.966 73 0.966 51 0..966 29 0.966 07 0965 84 096562 096539
11 0.967 00 0.966 78 0.966 56 0.966 35 0.966 13 0.965 91 0.965 68 0.965 45 0.965 23 0.965 00
12 0.966 65 0.966 43 0.966 20 096598 096575 0965 53 0.965 30 096507 096483 0.964 60
13 0.966 28 0.966 05 0.965 83 0.965 60 0.965 38 0.965 15 0.964 91 0.964 68 0.964 44 0.964 21
14 0.965 93 0.965 70 0.965 47 0.965 24 0.965 01 0.964 78 0.964 54 0.964 30 0.964 06 0.963 82
15 0.965 57 0.965 34 0.96510 0.964 87 0.964 63 0.964 40 . 0.964 16 0.963 92 0.963 67 0.963 43
16 0.965 24 0.965 00 0.964 76 0.964 52 0.964 28 0.964 04 0.963 80 0963 55 096331 0.963 06
17 0.964 90 0.964 66 0.964 42 0964 17 056393 096365 | 0.563 44 0.963 1% 0.562 94 0.962 69
18 0.964 56 0.964 32 0.964 07 0.963 83 0.963 58 0.963 34 0.963 09 0962 84 0.962 58 0.96233
19 0.964 24 0.963 99 0963 74 0.963 49 0.963 24 0.962 99 096273 096248 0.962 22 0.961 97
20 0.963 91 0.963 66 0.963 40 0.963 15 0.962 89 0.962 64 096238 096212 0.961 87 0.961 61
21 0.963 58 0.963 33 0.963 07 0.962 82 0.962 56 0.962 31 0.962 05 0.961 78 0.961 52 0.961 25
22 0.963 26 0.963 00 096274 0.962 49 0.96223 0.961 97 096170 096144 096117 0.960 91
23 0.962 94 0.962 68 0.962 42 0.962 16 0.961 90 0.961 64 0.961 37 0961 10 0.960 83 0.950 56
24 0.962 64 0.962 37 096211 0.961 84 096158 0.961 31 0.961 04 0.960 77 0.960 50 0.960 23
25 0.962 33 0.962 06 0.961 79 0.961 52 0.961 25 0.960 98 0.960 71 0.960 44 0.960 16 0.959 89
26 0.962 02 0.96175 0.961 48 0.961 20 096093 0.960 66 0.960 38 0960 11 0.959 83 0.959 56
27 0.961 72 0.961 44 0.961 17 0.960 89 0.960 62 0.960 34 0.960 06 0.959 78 0.959 50 0.959 22
28 0.961 41 0.961 13 0.960 86 0.960 58 0.960 31 0.960 03 0959 75 0959 46 0959 18 0.958 89
29 0.961 11 0.960 83 0.960 55 0.960 27 0.959 99 095971 0.959 42 0959 14 0.958 85 0.958 57
30 0.960 81 0.960 53- 0.960 24 0.959 96 0.959 67 0.959 39 0.959 10 0.958 81 0.958 52 0.958 23
31 0.960 51 0.960 23 0.959 94 0.959 66 095937 0.959 09 0.958 80 0.958 51 0.958 21 0.95792
32 0.960 23 0.959 94 0.959 65 0959 36 0.959 07 0.958 78 0.958 49 0958 19 0.95790 0.957 60
33 0.959 94 0959 65 0.959 36 0.959 06 095877 0.958 48 0958 18 0.957 88 0.957 59 0.957 29
34 0.959 64 0.959 35 0.959 05 0.958 76 0.958 46 0.958 17 0.957 87 0.957 57 095727 0.956 97
35 0.959 36 0.959 06 0.958 76 0958 47 095817 0.957 87 0.957 57 095727 0.956 96 0.956 66
36 0.959 07 095871 095847 095818 0.957 88 0.957 58 095727 0.956 97 0.956 66 0.956 36
37 0.958 78 0.958 48 0.958 18 095787 0.957 57 0.95727 0.956 96 0.956 66 0.956 35 0.956 05
38 0.958 50 0.958 20 0.957 89 0957 59 095728 0.956 98 095667 095636 0.956 05 095574
39 0958 23 095792 0.957 61 095731 0.957 00 0.956 69 0.956 38 - 0956 07 095575 0.955 44
40 0.957 95 0.957 64 0.957 33 $.557 01 0.956 70 0.956 39 (.956 08 355576 0.95545 095513
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sz

‘Temperature Percentages of Volume at 20°C
°C
320 322 324 326 328 33.0 332 334 336 338
10 096517 0.964 94 0964 71 0.964 48 0.964 25 0.964 02 0.963 78 0.963 54 0.963 31 0.963 07
11 0964 77 0.964 54 0964 30 0.964 07 0.963 83 0.963 60 0.963 36 0963 12 0.962 87 0.962 63
12 0.964 37 0.964 13 0.963 89 0.963 66 0.963 42 0.963 18 096293 0.962 69 096244 0.962 20
13 0.963 97 0963 73 0.963 49 0963 25 0.963 01 096277 096252 096227 0.962 02 096177
14 0.963 58 0.963 33 0.963 09 0.962 84 0.962 60 0.962 35 0.962 10 ~ 096185 0.961 59 0961 34
15 0.963 19 0.962 94 0.962 69 0.962 45 0.962 20 0.961 95 0.961 69 0.961 43 0.961 18 0.96092
16 0.962 82 0.962 57 0962 32 0962 06 0.961 81 0.961 56 0.961 30 0961 04 0.960 78 0.960 52
17 096244 096219 096193 0.961 68 0.961 42 0.961 17 0.96091 0.960 64 0.960 38 0.960 11
18 0.962 08 0.961 82 0.961 56 0.961 30 0.961 04 0.960 78( 0.960 51 0.960 25 0.959 98 0.959 72
19 096171 0.961 45 0961 19 0.96093 0.960 67 0.960 41 0.960 14 0.959 87 0.959 59 0.959 32
20 096135 0.961 09 0.960 82 0.960 56 0.960 29 0.960 03 - 095976 0.959 48 0.959 21 095893
21 096099 096072 0.960 46 096019 0.959 93 0.959 66 0.959 38 0.959 10 0.958 83 0958 55
22 0.960 64 0.960 37 0.960 10 0.959 83 0.959 56 0.959 29 0.959 01 0958 73 0.958 45 095817
23 0.960 29 0.960 02 0.959 74 0.959 47 0.959 19 0.958 92 0958 64 0.958 36 0.958 07 0.957 79
4 095996 0.959 68 0.959 40 0959 12 0.958 84 0.958 56 0.958 28 0.958 00 09571 0.957 43
25 0.959 62 0.959 34 0.959 06 0958 77 0.958 49 0.958 21 095792 0.957 64 0.957 35 0.957 07
26 0959 28 0.959 00 0.958 71 0958 43 0.958 14 0.957 86 095757 0.957 28 0.956 98 0.956 69
27 0.958 94 0.958 65 0.958 37 0.958 08 0.957 80 0.95751 095722 0.956 92 0.956 63 0.956 33
28 0.958 61 0.958 32 0.958 03 095774 0.957 45 0957 16 0.956 87 0.956 57 0.956 28 0.95598
29 0.958 28 0.957 99 0.957 70 0.957 40 0.957 11 0.956 82 0.956 52 0.956 22 0.95593 0.955 63
30 095794 0.957 65 0.957 36 0.957 06 0.956 77 0.956 48 0.956 18 0.955 88 0.955 57 095527
31 0.957 63 0.957 33 095703 0956 74 0.956 4 0.956 14 0.955 84 0.95553 095523 0.954 92
32 0957 31 0.957 01 095671 0.956 41 0.956 11 0.955 81 0.95550 0.955 20 0.954 89 0.954 59
33 0.956 99 0.956 69 0.956 39 0.956 08 095578 0.955 48 095517 0.954 86 0.954 55 095424
34 0.956 67 0.956 37 0.956 06 0.95576 0.955 45 095515 0.954 84 0.954 53 0954 21 0.95390
35 0.956 36 . 1.956 05 095574 0955 44 0.955 13 0.954 82 0.954 51 0.954 19 0.953 88 0.953 56
36 0.956 05 0.955 74 095543 095512 0.954 81 0.954 50 0954 18 0.953 86 095355 095323
37 095574 0.95543 095511 0.954 80 095448 - 0954 17 0953 85 0.953 53 095321 0.952 89
38 095543 095512 0.954 80 0.954 49 0.954 17 0.953 86 0.953 54 0.95322 0.952 89 0.952 57
39 095513 0.954 81 0.954 49 0954 18 0.953 86 095354 0953 22 0.952 89 0.952 57 095224
40 0.954 82 0.954 50 0.954 18 0.953 87 0.953 55 095323 0.952 90 0.952 58 0.95225 0.951 93
: (Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C
340 342 344 346 348 35.0 35.2 354 35.6 3538
10 0.962 83 0.962 58 0.96233 10.962 09 0.961 84 0.961 59 0.96134 0961 08 0.960 83 0.960 57
11 0.962 39 0.962 14 0.961 89 0.961 63 0.961 38 0.961 13 0.960 87 0.960 61 0.960 36 0.960 10
12 0.961 95 0.96170 096144 0961 19 0.960 93 0.960 68 0.960 42 0.960 16 0.959 89 0.959 63
13 0.961 52 0.961 26 0.961 00 0.960 75 0.960 49 0.96023 0.959 96 0.959 70 0.959 43 0.959 17
14 096109 0.960 83 0.960 57 0.960 31 0.960 05 0.959 79 0.959 52 0.959 25 0.958 99 0.958 72
15 0.960 66 0.960 40 0.960 14 0.959 87 0.959 61 0.959 35 0.959 08 0.958 81 0.958 53. 0.958 26
16 0.960 26 0.959 99 0959 72 0.959 46 0.959 19 0.958 92 0.958 65 0958 37 0.958 10 0.957 82
17 0.959 85 0.959 58 0.959 31 0.959 05 0.958 78 0.958 51 0.958 23 0.957 95 0.957 67 0.95739
18 0.959 45 0.959 18 095891 0958 63 0.958 36 0958 09 0.957 81 095752 0.95724 0.956 95
19 0.959 05 0.958 77 0.958 50 0.958 22 0.957 95 0.957 67 0.957 39 0957 10 0.956 82 0.956 53
20 0.958 66 0.958 38 0.958 10 0.957 83 0.957 55 095727 0.956 98 0.956 69 0.956 40 0.956 11
21 0.958 27 0.957 99 095771 0.957 42 0.957 14 0.956 86 0.956 57 0.956 28 0.955 99 0.95570
22 0957 89 0.957 61 0.957 32 0.957 04 0.956 75 0.956 47 0.956 18 0955 88 0.95559 095529
23 0.957 51 0.957 22 0.956 93 0.956 65 0.956 36 0.956 07 095577 0.955 48 095518 0.954 89
24 0.957 15 0.956 86 0.956 56 0956 27 0.95597 0.955 68 0.955 38 0.955 09 0.954 79 0.954 50
25 0.956 78 0.956 48 0.956 19 0.955 89 0.955 60 0.955 30 0.955 00 0.954 70 0.954 40 0.954 10
26 0.956 40 0.956 10 0.955 81 0.955 51 0.955 22 0.954 92 0.954 62 0954 31 095401 095370
27 0.956 04 0.95574 0.955 44 0.955 14 0.954 84 0.954 54 0.954 24 0.953 93 0.953 63 0.952 56
28 0.955 69 0.955 39 0.955 08 0.954 78 0.954 47 095417 0.953 86 0.953 55 0.953 24 0.95293
29 095533 095502 095472 0.954 41 0954 11 0.953 80 0.953 49 0.953 18 0.952 87 0.952 56
30 0.954 97 0.954 66 0.954 35 0.954 05 0.953 74 0.953 43 0953 12 0952 80 095249 095217
31 0.954 62 0.954 31 0.954 00 095369 0.953 38 095307 095275 095244 0.952 12 0.951 81
32 0.954 28 0.953 97 0.953 66 095334 | 095303 095272 0.95240 0.952 08 0.951 77 0.951 45
33 0.953 93 0953 62 095330 095299 0.952 67 0.95236 0.952 04 095172 0.95139 0.951 07
34 0.953 59 0.95327 0.952 95 0.952 64 095232 0.952 00 0.951 68 095136 0.951 03 095071
35 0.953 25 095293 0.952 61 095229 0.95197 0.951 65 095132 0951 00 0.950 67 0.95035
36 0.95291 0.952 59 095227 0.951 95 0.951 63 0.951 31 0.95098 0.950 65 0.95033 0.950 00
37 0.952 57 095225 0.951 92 0951 60 095127 0.95095 0.950 62 0.95029 0.949 97 0.549 64
38 095225 095192 0.951 60 0.951 27 0.950 95 0.950 62 0.95029 0.949 96 0.949 62 0.949 29
39 0.951 92 0.951 59 0.951 26 0.950 94 0.950 61 0.950 28 0.949 95 0.949 61 0.949 28 0.948 94
40 0.951 60 0.951 27 0.95094 0.950 61 0.950 28 0.949 95 0.949 61 0.949 27 0.948 94 0.948 60
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Temperature Percentages of Volume at 20°C
°C
36.0 36.2 364 36.6 36.8 37.0 - 372 374 37.6 378
10 0.960 32 0.960 06 . 095979 0.959 53 0.959 26 0.959 00 0.958 72 0.958 45 0.958 17 0.95790
11 0.959 84 0.959 57 0.959 30 0.959 04 0.958 77 0.958 50 - 0.958 22 0.957 95 0.957 67 0.957 40
12 0.959 37 0.959 10 0.958 83 0.958 55 0.958 28 -0.958 01 0.95773 0.957 45 095717 0.956 89
13 0.958 90 0.958 63 0958 35 0.958 08 0.957 80 0.957 53 095725 0.956 97 0.956 68 0.956 40
14 0.958 45 0.958 17 0957 89 0.957 61 0.95733 0.957 05 0.956 77 0.956 48 0.956 20 0.95591
15 0.95799 095771 0.957 43 0.957 15 0.956 87 0.956 59 0.956 30 0.956 01 095572 0.95543
16 095755 0.957 27 0.956 98 0.936 70 0.956 41 0.956 13 0.955 84 0.95555 0.955 25 0.954 96
17 0.957 11 0.956 82 0.956 54 0.956 25 0.955 97 0.955 68 0.955 39 0.955 09 0.954 80 0.954 50
18 0.956 67 0.956 38 0.956 09 0.955 81 0.955 52 095523 095493 0.954 64 095434 0954 05
19 0.956 25 0.955 96 0.955 67 0.955 37 0.955 08 095479 0.954 49 0.954 19 0.953 90 0.953 60
20 0.955 82 0.955 53 0.955 24 0.954 94 0.954 65 0.954 36 0.954 06 0.953 76 0.953 45 095315
21 0.955 41 095511 0.954 81 095452 095422 095392 0.953 61 0.953 31 0.953 00 0.95270
22 0.955 00 0.954 70 0.954 40 095410 0.953 80 0.953 50 0953 19 0.952 88 0.952 58 095227
23 0.954 59 0.954 29 0.953 99 0.953 68 0.953 38 0.953 08 095277 0.952 46 0.952 14 0.951 83
24 0.954 20 0.953 89 0.953 59 0.953 28 0.952 98 0.952 67 095236 095205 095173 095142
25 0.953 80 0.953 49 0953 18 0.952 88 0.952 57 0.952 26 0.951 94 0.951 63 0.95131 0.951 00
26 0.953 40 0.953 09 0.952 78 0.952 46 095215 0.951 84 0.951 52 0.95121 0.950 89 0.950 58
27 0.953 02 0.952 71 0.95239 0.952 08 095176 095145 095113 0.950 81 0.950 48 0.950 16
28 0.952 62 0.95230 095199 0.951 67 0.951 36 ‘0951 4 0.950 72 0.950 40 0.950 08 0.949 76
29 0.95225 0.951 93 0.951 61 0.95130 0.950 98 0.950 66 0.95033 0.950 01 0.949 68 0.949 36
30 0.951 86 0.951 54 095122 0.950 90 0.950 58 0.950 26 0.949 93 0.949 60 0.949 28 0.948 95
31 0.951 49 - 095117 0.950 84 0.950 52 0.950 19 0.949 87 0.949 54 0.949 21 0.948 88 0.948 55
32 095113 0.950 80 0.950 48 0.950 15+ 0.949 83 0.949 50 0.949 17 0.948 84 0.948 50 0.948 17
33 0.950 75 . 095042 095010 0949 77 0.949 45 0.949 12 094879 0.948 45 0.948 12 094778
34 0.950 39 0.950 06 0.949 73 0.949 40 0.949 07 0.948 74 0.948 40 0.948 07 0.947 73 0.947 40
35 0.950 02 0.949 69 0.949 36 0.949 03 0.948 70 0.948 37 0.948 03 0.947 69 0.947 36 0.947 02
36 0.949 67 0.949 34 0.949 00 0.948 67 0.948 33 0.948 00 0.947 66 0.947 32 0.946 97 0.946 63
37 0.949 31 0.948 97 0.948 64 0.948 30 0.947 97 0.947 63 0.947 29 0.946 94 0.946 60 0.946 25
38 0.948 96 0.948 62 0.948 28 0.947 94 0.947 60 0.947 26 0.946 92 0.94358 0.946 23 0.945 89
39 0.948 61 0.948 27 094793 0.947 58 0.947 24 0.946 90 0.946 56 0.946 21 0.945 87 0.945 52
40 0.948 26 0.947 92 0.947 58 0.947 23 0.946 89 0.946 55 0.946 20 0.945 85 0.945 51 0.945 16
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C
380 38.2 384 386 388 39.0 392 394 396 393
10 0.957 62 0957 34 0.957 06 0.956 77 0.956 49 0.956 21 095592 0.955 63 0.955 34 0.955 05
11 0.957 12 0.956 84 0.956 55 0.956 27 0.95598 0.95570 0.955 40 095511 0.954 81 0.954 52
12 0.956 61 0.956 32 0.956 04 0.95575 0.955 47 095518 0.954 88 0.954 58 0.954 29 0.953 99
13 0.956 12 0.955 83 0.955 54 0.955 24 0.954 95 0.954 66 0.954 36 0.954 06 095377 0953 47
14 0.955 63 0.95534 0.95504 0.954 75 0.954 45 0954 16 0.953 86 0.953 55 0.953 25 095294
15 095514 0.954 84 0.954 55 0.954 25 0.953 96 0.953 66 0.953 36 0.953 05 0.95275 0.952 44
16 0.954 67 0.954 37 0.954 07 0.953 78 0.953 48 0953 18 0.952 87 0.952 56 0.952 26 0.951 95
17 0954 21 095391 0.953 61 0.953 30 0.953 00 095270 0.952 39 0.95208 0.95177 095146
18 0953175 095344 095314 095283 095253 095222 0.951 91 0.951 60 095128 0.95097
19 0.953 30 0.95299 0.952 68 0.95237 0.952 06 095175 0951 44 095112 0.950 81 0.950 49
20 0.952 85 095254 095223 0.951 91 0.951 60 095129 0.95097 0.950 66 0.950 34 095003
21 0.952 39 0.952 08 0.951 77 0.95145 0951 14 0.950 83 0.950 51 095019 0.949 88 0.949 56
22 0.951 96 0951 64 095133 0.951 01 0.950 70 0.950 38 0.950 06 0.949 73 0.949 41 0.949 08
23 095152 0.95120 0.950 88 0.950 57 0.950 25 0.94993 0.949 61 0.949 28 0.948 96 0.948 63
24 0951 11 0.95079 0.950 47 0.950 14 0.949 82 0.949 50 0.949 17 0.948 84 0.948 52 0.948 19
25 0.950 68 0.950 36 0.950 04 094971 0.949 39 0.949 07 0948 74 0.948 41 0.948 08 0947 75
26 0.950 26 0.949 93 0.949 61 0.949 28 0.948 96 . 0948 63 0.948 30 0.947 97 0.947 63 0.947 30
27 0.949 84 0.949 51 0.949 19 0.948 86 0.948 54 0.948 21 0.947 88 0947 54 0947 21 0.946 87
28 0.949 44 0.949 11 0.948 78 0.948 45 0.948 12 094779 0.947 45 0947 11 0.946 78 0.946 44
29 0.949 03 0.948 70 0.948 37 0.948 03 0.947 70 0.947 37 0.947 03 0.946 69 0.946 35 0.946 01
30 0.948 62 0.948 29 0.947 95 0.947 62 0.947 28 0.946 95 0.946 61 0.946 27 094592 0.945 58
31 0.948 22 0.947 89 0.947 55 0947 22 0.946 88 0.946 55 0.946 21 0.945 86 0.945 52 094517
32 0.947 84 0.947 50 0.947 16 0.946 83 0.946 49 0.946 15 0.945 80 0.945 46 094511 0.944 77
33 0.947 45 0947 11 0.946 77 0.946 42 0.946 08 0.945.74 0.945 39 094504 094470 0944 35
34 0.947 06 . 0946 72 0.946 38 0.946 03 0.945 69 0.945 35 0.945 00 0.944 65 0.944 29 0.943 94
35' 0.946 68 0.946 33 0.945 99 0.945 64 0.945 30 0.944 95 0.944 60 0.944 25 0943 8_9 0943 54
36 0.946 29 094594 0.945 60 094525 0.944 91 0.944 56 0.944 21 0.943 86 0.943 50 094315
37 0.94591 0.945 56 0.945 21 0.944 87 0.944 52 0944 17 0.943 82 0.943 46 094311 094275
38 0.945 55 0.945 20 0.944 85 0.944 50 0944 15 0.943 80 0.943 44 0.943 08 094273 0.942 37
39 0.945 18 0.944 83 0.944 47 0.944 12 0.943 76 094341 0.943 05 094270 094234 0.941 99
40 0.944 81 0.944 46 0.944 10 0.943 75 0.943 39 0.943 04 0.942 68 0.942 32 0.941 96 0.941 60
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Temperature

Percentages of Volume at 20°C

°C
40.0 402 40.4 40.6 40.8 41.0 412 414 41.6 41.8
10 0.954 76 0.954 46 0.954 16 0.953 86 0.953 56 0.953 26 095295 0.952 64 0.95233 0.952 02
11 095422 095392 0.953 61 0.953 31 0.953 00 095270 0.952 39 0.952 08 0.95176 0.951 45
12 |- 095369 0.953 39 0.953 08 0.95278 0.95247 095217 0.951 85 0.951 54 0.95122 0.95091
13 095317 0.952 86 0.952 55 095225 0.95194 0.951 63 095131 0.95099 0.950 68 0.950 36
14 0.952 64 095233 0.952 02 0.95171 0.951 40 095109 0.95077 0.950 45 0.950 14 0.949 82
15 0.952 14 0.951 82 0.951 51 095119 0.950 88 0.950 56 095024 0.949 92 0.949 60 0.949 28
16 0951 64 0.951 32 095101 0.950 69 0.950 38 0.950 06 0.949 73 0.949 41 0.949 08 0.948 76
17 0.951 15 0.950 83 0.95051 0.950 20 0.949 88 0.949 56 0.949 23 0.948 90 0.948 58 0.948 25
18 0.950 66 0.950 34 0.95002 0.949 70 0.949 38 0.949 06 0.948 73 0.948 40 0.948 07 094774
19 0.950 18 0.949 86 0.949 53 0.949 21 0.948 88 0.948 56 0.948 23 0.947 90 0.947 56 0.947 23
20 094971 0.949 38 " 0.949 05 0.948 73 0.948 40 0.948 07 0947 74 0.947 41 0.947 07 0946 74
21 0.949 24 0.948 91 0.948 58 0.948 25 094792 0.947 59 0947 26 0.946 92 0.946 59 0.946 25
22 0.948 76 0.948 43 0948 10 0.94778 0.947 45 0.947 12 0.946 78 0.946 44 0.946 10 094576
23 0.948 31 0.947 98 0947 64 094731 0.946 97 0.946 64 0.946 30 0.945 96 0.945 63 0.945 29
24 0.947 86 0.94753 0.947 19 0.946 86 0.946 52 0.946 19 0.945 85 0.945 51 0.945 16 0.944 82
25 0.947 42 0.947 08 0946 74 0.946 41 0.946 07 094573 0.945 39 0.945 04 0.944 70 0.944 35"
26 0.946 97 0.946 63 0.946 29 0.945 96 0.945 62 0.945 28 0.944 93 0.944 58 0.944 24 0.943 89
27 0.946 54 0.946 20 0.945 86 0.945 51 0.945 17 0.944 83 0.944 48 0.944 13 094378 0.943 43
28 0.946 10 094576 - 0.945 41 0.945 07 0.944 72 0.944 38 0.944 03 0.943 68 0.943 33 0.942 98
29 0.945 67 0.945 32 0.944 98 0.944 63 0.944 29 0.943 94 0.943 59 0943 24 0.942 89 0.942 54
30 0.945 24 0.944 89 0.944 55 0.944 20 0.943 86 0.943 51 0.943 16 0.942 80 0.942 45 0.943 09
31 0.944 83 0.944 48 0944 13 0.943 79 094344 0.943 9 0.942 73 0.942 37 0.942 02 0.941 66
32 { 094442 0.944 07 0.943 72 0.943 36 0.943 01 0.942 66 0.942 30 0.941 94 0.941 59 0.941 23
33 ] 094400 0.943 65 0.943 29 0.942 94 0.942 58 094223 0.941 87 0.941 51 0.941 16 0.940 80
34 0.943 59 0943 24 | 094288 0.942 53 094217 0.941 82 0941 46 0.941 10 094073 0.940 37
35 0.943 19 0.942 83 0.942 48 0.942 12 0.941 77 0.941 41 0.941 05 0.940 69 0.940 32 0.939 96
36 094280 094244 0.942 08 0.94173 094137 0.941 01 0.940 64 0.940 28 0.939 91 0.9239 55
37 0.942 40 094204 0.941 68 0.941 31 0.940 95 0.940 59 0.940 22 0.939 86 093949 0.939 13
38 0.942 01 0.941 65 0.941 29 0.940 92 0.940 56 0.940 20 0.939 83 0.939 46 0.939.10 0.938 73
39 0941 63 0.941 26 0.940 90 0.940 53 0.940 17 0.939 80 0.939 43 0.939 06 0.938 70 0.93833
40 0.941 24 0.940 88 0.940 51 0.940 15 0.939 78 0.939 42 0.939 05 0.938 68 0.938 30 0.93793
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C
420 422 424 42.6 428 43.0 43.2 434 43.6 433
10 095171 0.951 39 0.951 07 0.950 75 0.950 43 0.95011 0.949 78 0.949 46 0.949 13 0.948 81
11 0.951 14 0.950 82 0.950 50 0.950 18 0.949 86 0.949 54 0.949 21 0.948 88 0.948 55 0.948 22
12 0.950 59 095027 0.949 94 0.949 62 0.949 29 0.948 97 0.948 64 0.948 31 0.94797 0.947 64
13 0.950 04 0949 71 0.949 39 0.949 06 0.948 74 0.948 41 0.948 08 0.947 74. 0947 41 0.947 07
14 0.949 50 094917 0.948 84 0.948 52 0.948 19 0.947 86 0.947 52 0.947 18 0.946 85 0.946 51
15 0.948 96 0.948 63 0.948 30 094797 0947 64 0.947 31 0.946 97 0.946 63 0.946 29 0.945 95
16 0.948 43 0.948 10 094777 0.947 44 0947 11 0.946 78 0.946 44 0.946 10 0.945 75 0.945 41
17 0.947 92 0.947 59 0.947 25 0.946 92 0.946 58 0.946 25 0.945 91 0.945 56 0.945 22 0.944 87
18 14094741 0.947 07 0.946 74 0.946 40 0.946 07 0.945 73 0.945 38 0.945 04 0.944 69 0.944 35
19 0.946 90 0.946 56 0946 22 0.945 89 0.945 55 0.945 21 0.944 86 0.944 51 0.944 17 0.943 82
20 0.946 41 0.946 07 0.94573 0.945 38 0.945 04 0.944 70 0.944 35 0.944 00 0.943 66 0.943 31
21 0.945 92 0.945 58 0.945 23 0.944 89 0.944 54 0.944 20 0.943 85 0.943 50 0.943 14 0.942 79
22 094542 0.945 08 094473 0.944 39 0.944 04 0.94370 0.943 35 0.94299 0.942 64 0.942 28
23 0.944 95 0.944 60 0.944 25 0.943 90 0.943 55 0.943 20 0942 85 0.942 50 0942 14 0.941 79
24 0.944 48 0.944 13 0.943 78 0.943 43 0.943 08 0.94273 0.942 37 0.942 02 0.941 66 0.941 31
25 0.944 01 0.943 66 0.943 31 0.94295 0.942 60 0.942 25 094189 0.941 53 0.941 18 0.940 82
26 0943 54 0.943 19 0.942 83 0.942 48 0.942 12 0941 77 0941 41 0.941 05 0.940 69 0.940 33
27 0.943 08 0.942 72 0.942 37 0.942 01 0.941 66 0.941 30 0.940 94 0.940 58 0.940 22 0.939 86
28 0942 63 . 094227 0.941 92 0.941 56 0.941 21 0.940 85 0.940 49 094012 7| 093976 0.939 39
29 094219 0.941 83 0.941 47 0.941 11 0.940 75 0.94039 0.940 02 0.939 66 093929 0.938 93
30 0.941 74 0.941 38 0.941 02 0.940 65 0.940 29 0.939 93 0.939 56 « 0.939 20 0.938 83 0.938 47
31 0.941 30 0.940 94 0.940 58 0.940 21 0.939 85 0.939 49 0.939 12 093875 0938 38 0.938 01
32° | 094087 0.940 51 0.940 14 093978 0.939 41 0.939 05 0.938 68 0.938 31 0.937 93 0.937 56
33 0.940 44 0.940 07 , 093971 0.939 34 0.938 98 0.938 61 0.938 24 0.937 87 0.937 49 093712
34 0.940 01 2093964 0.939 28 0.938 91 0.938 55 0.938 18 0.937 81 .0.93743 093706 - 0.936 68
35 0.939 60 0.939 23 0.938 86 0.938 48 0.938 11 0.937 74 093737 0.93699 0.936 62 0.936 24
36 0939 18 0.938 81 0938 44 0.938 06 0.937 69 0.93732 093694 0.936 56 0936 19 0.935 81
37 0.938 76 '0.938 39 0.938 01 0.937 64 0.937 26 . 0.936 89 0.936 51 0.936 13 0.93576 0.935 38
38 0.938 36 09379 0.937 61 093724 0.936 86 0936 49 0.936 11 0.93573 0.935 35 0.934 97
39 0.937 96 0.937 58 0:937 21 0.936 83 0.936 46 0.936 08 0.93570 0.93531 093493 0934 54
40 0.937 56 0.93718 0.936 80 0.936 43 0.936 05 0.935 67 0.93529 0.934 91 0.934 52 0.934 14
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Temperature Percentages of Volume at 20°C
°‘C
440 442 44 44.6 4.3 450 45.2 454 45.6 45.8
10 0.948 48 0.948 14 0.947 81 0.947 47 0.947 14 0.946 80 0.946 46 0.946 11 0.945 77 0.945 42
11 0947 89 0.947 55 094721 0.946 88 0.946 54 0.946 20 0.945 85 0.945 51 094516 0.944 82
12 0.947 31 0.946 97 0.946 63 0.946 30 0.945 96 0.945 62 0.945 27 0.944 92 0.944 57 0944 22
13 0.946 74 +0.946 40 0.946 06 094571 0.945 37 0.945 03 0.944 68 0.944 33 0.943 98 0.943 63
14 0.946 17 0.945 83 0.945 48 0945 14 0.944 79 0.944 45 0944 10 094375 0.943 40 0.943 05
15 0.945 61 0.945 26 0.944 92 0944 57 0944 23 0.943 88 0.943 53 094317 0.942 82 0942 46
16 0.945 07 0944 72 0.944 37 0.944 03 0.943 68 094333 094297 0.942 62 0.942 26 0.941 91
17 0.944 53 0.944 18 0.943 83 0.943 48 0.943 13 094278 0.942 42 094207 094171 0941 36
18 0.944 00 0.943 65 0943 30 094294 0942 59 094224 0.941 88 094152 0941 16 0.940 80
19 | 094347 0943 12 094277 094241 0.942 06 094171 0.94135 0.940 99 0.940 62 0.940 26
20 0.942 96 0.942 60 094224 0941 89 0.941 53 094117 0.940 81 0.940 45 0.940 08 093972
21 09424 0.942 08 094172 0941 37 0.941 01 0.940 65 0.940 28 093992 0.939 55 093919
22 0.94193 0.941 57 0.941 21 0.940 85 0.940 49 094013 0.939 76 0.939 40 0.939 03 0.938 67
23 0941 44 0.941 08 094072 0.94035 0.939 99 0.939 63 0.939 26 0938 89 0938 52 0938 15
24 0.940 95 0.940 59 094022 0.939 86 0.939 49 0.939 13 0.938 76 0.938 39 0.938 01 0937 64
25 0.940 46 0.940 09 093973 0939 36 0.939 00 093863 0.938 26 093789 0.937 51 0937 14
26 093997 0.939 60 093924 0.938 87 0.538 51 0938 14 093777 0937 39 093702 0.936 64
27 0.939 50 093913 0.938 76 0.938 39 0.938 02 0.937 65 0.93728 0.936 90 0.936 58 0936 15
28 093903 0.938 66 093829 093791 0937 54 0.937 17 093679 0.936 42 0.936 04 0935 67
29 0.938 56 0938 19 0937 82 093744 0.937 07 0936 70 093632 093594 0.935 57 093519
30 0.938 10 093773 093735 0.936 98 0.936 60 0.936 23 0.935 85 093547 0.93509 0934 71
31 093764 093726 0.936 89 0.936 51 0.936 14 0.935 76 093538 0.935 00 0.934 61 093423
32 093719 0.936 81 0936 44 0936 06 0.935 69 093531 093493 093454 093416 0933177
33 093675 0.936 37 093599 093561 093523 0.934 85 0.934 46 0.934 08 0.933 69 0933 31
34 0.936 31 093593 093555 093516 0.93478 0.934 40 0.934 01 0.933 63 093324 0.932 86
35 0.935 87 0.935 49 093511 093472 093434 0.933 96 0.933 57 093318 0.932 80 0.93241
36 093543 093505 0.934 67 0.934 28 0.933 90 093352 093313 093274 0.932 36 093197
37 0.93500 0.934 62 093423 0933 85 0.933 46 093308 0.932 69 093230 093191 0.93152
38 0.934 59 0.934 20 093382 0933 43 2.933 05 0.932 66 093227 0.931 88 093148 093109
39 0.934 16 093377 0.933 39 093300 093262 093223 093184 093144 0.931 05 0.930 65
40 0.933 76 0933 37 0.93298 093259 0.93220 0.931 81 0.931 42 093102 0.930 63 0.930 23
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C
46.0 46.2 46.4 46.6 468 47.0 472 474 47.6 478
10 0.945 08 0.944 72 0.944 37 0944 01 0.943 66 0.943 30 094294 0.942 58 094222 0.941 86
11 0.944 47 0.944 12 0943 76 0.943 41 0.943 05 0.94270 0.942 34 0.941 97 0.941 61 094124
12 0.943 87 0.943 51 0.943 16 0.942 80 0.942 45 0.942 09 094173 0941 36 0941 00 094063
13 0.943 28 0.942 92 0.942 56 0.942 20 0941 84 0941 48 0941 12 0.940 75 0.940 39 0.940 02
14 0.942 70 094234 0.941 98 0.941 61 0.941 25 0.940 89 0.940 52 0.940 15 0.939 79 093942
15 0.942 11 094175 0.941 39 0941 02 0.940 66 0.940 30 0.939 93 0.939 56 0.939 20 0938 83
16 0.941 55 094119 0.940 82 0.940 46 0.940 09 0.939 73 0.939 36 0.938 99 0.938 62 0.938 25
17 - | 0.94100 0.940 63 0.940 26 0.939 90 0.939 53 0.939 16 093879 0.938 42 0.938 05 0.937 68
18 0.940 44 0.940 07 0939 71 0939 34 0.938 98 0.938 61 0.938 24 0.937 86 0.937 49 0.937 11
19 0.939 90 0.939 53 093916 0.938 80 0.938 43 0.938 06 0.937 68 0937 30 093693 0.936 55
20 0.939 36 0.938 99 0938 62 0.938 24 0.937 87 0.937 50 093712 0.936 75 0.936 37 0.936 00
21 0938 82 0.938 45 0.938 08 093771 0.93734 0.936 97 0.936 59 093621 093583 0.935 45
22 0.938 30 0.93793 093755 093718 0.936 80 0.936 43 0.936 05 0.935.67 0.935 29 0.934 91
23 093778 0.937 41 0.937 03 0.936 66 0.936 28 0.935 91 0.93553 093515 - 093476 093438
24 093727 0.936 89 0.936 52 0.936 14 0.935 77 0.935 39 0.93501 0934 62 0.934 24 "0.933 85
25 0.936 77 0.936 39 0.936 01 0.935 64 0.935 26 0.934 88 0934 49 0.934 11 093372 0.933 34
26 0.936 27 0.935 89 0.935 51 093513 093475 0.934 37 0.933 98 0.933 59 0.933 21 0.932 82
27 0.935 78 0.935 40 093502 0.934 63 093425 0933 87 0.933 48 0.933 09 0.93270 093231
28 0.935 29 093491 093452 0934 14 093375 0.93337 0.932 98 0.93259 0.93220 0.931 81
29 0934 81 0934 42 093404 0.933 65 093327 0.932 88 0.93249 093210 093171 0.931 32
30 0.934 33 0.933 94 0.933 55 093317 0.932 78 0.932 39 0.932 00 0.931 60 0.93121 0.930 81
31 0.933 85. 0.933 46 093307 0.932 69 0.932 30 093191 0.93152 093113 093073 093034 |
32 0933 39 0.933 00 0.932 61 093223 0.931 84 0.93145 0.931 05 0.930 66 0.930 26 0.929 87
33 0.93292 0.932 53 093214 093175 0.931 36 093097 0.930 57 0.930 18 0.929 78 0.929 39
34 0.932 47 0.932 08 0.931 69 093129 0.93090 0.930 51 093011 0929 71 0929 32 092892
35 093202 093163 093123 0.930 84 093044 0.930 05 0.929 65 0.929 25 0.928 86 0928 46
36 0.931 58 093118 093079 0.930 39 0.930 00 0.929 60 0.929 20 0.928 80 0.928 40 0.928 00
37 093113 093073 093033 0.929 94 0.929 54 0929 14 0.928 74 0.928 34 0.92794 0927 54
38 0.93070 0.930 30 0.929 90 0.929 50 0.929 10 0.928 70 0.928 30 0.927 90 0.927 50 092710
39 093026 -0.929 86 0.929 46 0.929 06 0.928 66 0.928 26 0.927 86 0.927 46 092705 0.926 65
40 0.929 84 0.929 44 0.929 04 0.928 63 0.928 23 0.927 83 092742 0.927 02 0.926 61 0.926 21
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Temperature Percentages of Volume at 20°C
°C
48.0 48.2 484 48.6 4838 49.0 492 494 49.6 4938
10 0.941 50 094113 0.940 76 0.940 40 0.940 03 0.939 66 0.939 28 093891 0.938 53 0.938 16
11 0.940 88 0.940 51 0.940 14 053977 0.939 40 0.939 03 0.938 65 0.938 27 0.937 90 0.937 52
12 0.94027 0.939 90 0.939 52 0.939 15 0.93877 0.938 40 0.938 02 0.937 64 093727 0.936 89
13 0.939 66 0.93929 093891 0938 54 0938 16 093779 0.937 41 093703 0.936 64 0.936 26
14 0.939 05 0.938 68 0.938 30 0.93793 0.93755 0.93718 0.936 80 0.936 42 0.936 03 0.935 65
15 0.938 46 0.938 08 093771 0.93733 0.936 96 0.936 58 0.936 20 0.935 81 093543 0.935 04
16 0.937 88 0.937 50 0.93712 0.936 75 0.936 37 0.93599 0.935 60 0.935 22 0.934 83 0.934 45
17 0.93731 - 093693 0.936 55 0.936 16 0.93578 0.93540 0.935 02 0.93463 0.934 25 0.933 86
18 0.936 74 0.936 36 0.935 98 0.935 59 093521 0.934 83 0934 44 0.934 06 0.933 67 093329
19 0.936 17 0.93579 0.935 41 0.935 03 0.934 65 0.934 27 0933 88 0.933 49 0.933 10 093271
20 0935 62 0.93524 0.934 85 0.934 47 0.934 08 0.933 70 093331 0.93292 0.93253 0932 14
21 093507 0.934 69 0.934 30 0.933 92 0.933 53 0.933 15 093276 0.93237 0.93197 0.93158
22 0.934 53 0.934 14 093376 - 0.933 37 0.93299 0.932 60 093221 0.931 81 0.93142 0.931 02
23 0.934 00 0.933 61 093322 0.932 83 093244 0.93205 0.931 66 093126 0.93087 0.93047
24 093347 0.933 08 0.932 69 0.932 30 0.93191 0.931 52 093113 0.93073 0.93034 0.929 94
25 0.932 95 0.932 56 093217 093177 0.931 38 0.93099 0.930 59 0.930 20 0.929 80 0.929 41
26 093243 093204 093165 093125 0.930 86 0.93047 . 093007 0.929 67 0.929 28 0.928 88
27 093192 0.931 53 093113 0.930 74 0.93034 0.929 95 0.929 55 0.929 15 0.928 75 0.928 35
28 093142 093103 0.93063 0.93024 0.929 84 0.929 45 0.929 05 0.928 65 0.928 24 0.927 84
29 093093 . 093053 093014 092974 0.92935 0.928 95 0928 55 0.928 14 092774 0.927 33
30 093042 0.930 02 0.929 62 0.929 23 0.928 83 0.928 43 0.928 03 0.927 63 092722 0.926 82
31 0.929 95 0.929 55 0.929 15 0.928 75 092835 0.92795 0927 54 092714 0.926 73 0.92633
32 092947 0.929 07 0.928 67 0.928 26 0.927 86 0.927 46 0.927 05 0.926 65 0.926 24 0.925 84
33 0.928 99 0.928 59 092819 092778 0.927 38 0.926 98 0.926 57 0.926 16 0.925 76 0.925 35
34 0.928 52 0928 12 092771 092731 0.926 90 0.926 50 0.926 09 0.925 68 0.925 28 0.924 87
35 0.928 06 0.927 65 0.927 25 0.926 84 0.926 44 0.926 03 0.925 62 092521 0.924 80 0.924 39
36 0.927 60 0.927 19 0.926 78 0.926 38 0.925 97 0.925 56 092515 0.92474 0.924 33 0.92392
37 0927 14 0.926 73 0.926 32 0.92592 0.925 51 0.925 10 0.924 69 0.924 28 0.923 86 0.923 45
38 0.926 70 0.926 29 0.925 88 0.925 47 0.925 06 0.924 65 092424 0.923 82 0.923 41 0.922 99
39 0.926 25 0.925 84 0.925 43 0.925 02 0.924 61 0.924 20 092378 092337 0.922 95 0922 54
40 0.925 80 0.925 39 0.924 98 0.924 57 0.924 16 0.923 75 0.923 33 0.922 92 0.922 50 0.922 09
(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C
: 50.0 50.2 504 50.6 50.8 51.0 512 514 51.6 518
10 0937 78 0.937 40 0.937 01 0.936 63 0.936 24 0.935 86 0935 47 0.93508 0.934 69 0.934 30
11 093714 0.936 76 0.936 37 0.93599 0.935 60 093522 0.934 83 093444 0.934 04 0.933 65
12 0.936 51 0.936 12 0.935 74 093535 0.93497 0.934 58 0934 19 0.933 80 0.933 40 093301
13 0.935 88 0.93549 093511 093472 093434 0.933 95 0.933 56 0933 16 093277 0.93237
14 093527 0.934 88 0.934 49 093411 0.933 72 0.93333 0.93293 093254 093214 093175
~ - 15 0.934 66 093427 0.933 88 0.933 49 093310 093271 093231 0.93192 093152 093113
16 | 093406 0.933 67 0.933 28 0.932 89 0.93250 093211 093171 093131 0.93091 0.930 51
17 0.933 48 0.933 09 0.932 69 093230 093190 0.931 51 093111 093071 0.93032 092992
18 093290 0.932 5.0 093211 093171 093132 093092 093052 093012 092973 092933
19 093232 - 0.93192 093153 093113 0.93074 0.93034 0.929 94 0929 54 0.929 13 092873
20 093175 0.93135. 0.93095 0.930 56 093016 0.929 76 0929 36 0.928 96 0.928 55 0928 15
21 093119 ~ ~ 093079 - 0.930 39 0.929 99 0.929 59 0929 19 0928 79 0928 39 0.927 98 0.927 58
22 0930 63 093023 .| 092983 0.929 44 -0.929 04 0.928 64 0928 23 092783 092742 0.92702
23 0.930 08 0.929 68 0.929 28 0.928 88 0.928 48 0.928 08 0927 67 092726 0.926 86 0.926 45
24 09255 0929 15 0.928 75 0928 34 0.92794 0.927 54 092713 0.926 72 0.926 32 0.92591
25 092901 0.928 61 0.928 21 0.927 80 0.927 40 0.927 00 0.926 59 0.926 18 092577 0.925 36
26 0.928 48 0.928 08 0.927 67 092727 0.926 86 0.926 46 0.926 05 0925 64 092523 0.924 82
27 092795 . 0.927 54 0927 14- 092673 092633 0.92592 0.925 51 092510 0.924 70 0.924 29
28 092744 0.927 03 0.926 62 0.926 22 0.925 81 0.925 40 0924 99 0.924 58 0.924 16 092375
‘ 29 | 092693 0.926 52 0.926 11 092571 092530 0.924 89 0.924 48 0.924 07 0.923 65 092324
! 30 092642 0.92601. 0.925 60 +0.925 19 0.924 78 0924 37 0923 96 0.923 54 092313 092271
31 092592 0.925 51 0.925 10 0.924 69 0.924 28 0.923 87 0.923 45 0923 04 0.922 62 092221 .
32 092543 0.925 02 0.924 61 0.924 20 092379 092338 0.922 96 0922 54 092213 092171
33 0924 %4 0924 53 092412 092370 092329 092288 0922 46 092204 092163 0.921 21
34 0.924 46 0.924 04 0.923 63 092321 0.922 80 092238 0.921 96 0.921 54 092113 092071
35 092398 0.923 56 0.923 15 092273 0.922 32 0.921 90 092148 0.921 06 0.920 64 092022
36 0.923 51 0.923 09 0.922 67 0.922 26 0921 84 092142 0921 00 0.920 58 092016 091974
37. 0952304 0.922 62 0.922 20 092179 0.92137 0.920 95 0.92053 092010 0.919 68 091925
38 092258 092216 092174 0.92133 0.92091 0.92049 0.920 06 0919 64 0.919 21 091879
39 092212 092170 0.921.28 0.920 86 092044 0.92002 0.919 60 0.919 17 091875 091832
40 0.921 67 092125 0.920 83 0.920 40 0.91998 0.919 56 091913 0918 71 0.918 28 091786
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Temperature Percentages of Volume at 20°C
°C _
52.0 52.2 524 52.6 528 53.0 532 534 53.6 538
10 093391 0933 51 093312 093272 093233 0.93193 093153 0.93112 0.93072 093031
11 0.933 26 0932 86 -0.93246 0.932 07 0.931 67 093127 0.930 87 0.930 46 0.930 06 0.929 65
12 093262 093222 0.931 82 0.93142 0.931 02 0.930 62 0.930 21 0.929 81 0.929 40. 0.929 00
13 0.931 98 0.931 58 093118 093078 0.930 38 0.929 98 0.929 57 0.929 17 0.928 76 0.928 36
14 0.93135 0.930 95 0.930 55 093014 0.929 74 0.929 34 0.928 93 0.928 52 0928 12 092771
15 0.93073 093033 0.92992 092952 0929 11 0928 71 0.928 30 0.92789 0.927 49 092708 -
16 0.930 11 092971 0.929 31 0.928 90 0.928 50 0928 10 0.927 69 0.927 28 0.926 86 0.926 45
17 0.929 52 092912 . 0928 71 0928 31 0.927 90 0.927 50 092709 0.926 68 0.926 26 0.925 85
18 0.928 93 0928 52 092811 092771 0.927 30 0.926 89 0.926 48 0.926 07 0.925 66 092525
19 0.928 33 092792 0.927 52 092711 0.926 71 0.926 30 0.925 89 0.925 47 0.925 06 0924 64
20 092775 092734 0.926 93 0.926 53 0.926 12 0.925 71 092530 0.924 88 0.924 47 0.924 05
21 0.927 18 0.926 77 0.926 36 0.925 95 0.925 54 092513 092472 0.924.30 :0.923 89 0.923 47
22 "] 0.926 61 0.926 20 092579 0.925 37 0.924 96 0924 55 092414 092372 © 092331 092289
23 0.926 04 0.925 63 092522 0.924 80 092439 0.923 98 0923 56 092315 092273 092232
24 0.925 50 0.925 09 0.924 67 0.924 26 0923 84 092343 0923 01 0.922 60 092218 092177
25 0.924 95 0.924 54 092412 092371 .- 0.92329 0.922 88 092246 0.922 04 0.921 62 092120
26 0.924 41 092399 0.923 58 0.923 16 092275 092233 0.92191 0.921 49 092107 0.920 65
27 0.923 88 0923 46 0.923 04 0.922 63 092221 092179 092137 0.92095 0.92053 092011
28 092334 092292 0.922 50 0.922 09 0.921 67 092125 0.920 83 0.92041. 091998 0.919 56
29 092283 0922 41 092199 0.921 57 0.92115 092073 0.920 30 0.919 88 091945 091903
30 0.922 30 0921 88 0.921 46 0.921 4 0.920 62 ., 0.92020 0.919 77 0.919 35 091892 0918 50
31 0.921 79 0921 37 0.920 95 0.920 52 092010 0.919 68 091925 0918 83 0918 40 091798
32 0.921 29 0.920 87 092044 0.920 02 0.919 59 0919 17 091874 091832 0.917 89 091747
33 0.920 79 092036 1091994 0919 51 091909 0.918 66 091823 0.917 81 091738 0.916 96
34 0.92029 0.919 86 091944 091901 0918 59 0918 16 091773 091730 0.916 88 091645
35 0.919 80 091937 0918 95 0918 52 091810 0917 67, 091724 0.916 81 0916 38 . 091595
36 0919 32 0918 89 0.918 46 091804 0.917 61 0917 18 091675 0.916 32 091588 091545
37 0.918 83 0918 40 091797 091755 091712 0.916 69 0.916 26 0.915 83 091539 0914 96
38 091836 091793 0.917 50 0.917 07 0.916 64 0916 21 091578 091535 091491 0914 48
39 0.917 90 091747 091704 0.916 60 0916 17 091574 091531 0.914 87 091444 0.914 00
40 0.917 43 0917 00 0.916 57 091613 0.91570 0915 27 0914 83 0.914 40 0.913 96 0913 53
(Continued)

6861 : 90S€ SI



9¢

Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
°C
54.0 54.2 544 54.6 54.8 55.0 5§52 554 55.6 55.8
10 092991 0.929 50 0.929 09 0.928 68 0.928 27 0.927 86 0.927 45 0.927 03 0.926 62 0.926 20
11 0.929 25 0.928 84 0.928 43 0.928 02 092761 0.927 20 0.926 78 0.926 36 0.925 95 0.925 53
12 0.928 59 0928 18 0927177 092736 0.92695 0.926 54 092612 0.92570 0.925 29 0.924 87
13 092795 0927 54 0927 13 092671 0.926 30 0.935 89 0.925 47 0.925 05 0.924 63 0.924 21
14 0.927 30 0.926 89 0.926 48 0.926 06 0.925 65 0.925 24 0.924 82 0.924 40 0.923 98 0.923 56
15 0.926 67 092625 0.925 84 0.925 42 092501 0.924 59 0.924 17 092375 092334 092292
16 0.926 04 092563 0.92521 0.924 80 092438 092397 0.923 55 092313 092271 092229
17 092544 092502 0.924 61 0.924 19 092378 0.923 36 0.922 94 0.922 51 092209 0.921 66
18 0924 84 0924 42 0.924 00 0.923 58 0923 16 092274 092232 0.921 90 0.921 47 092105
19 092423 0.923 81 0.923 39 092297 0.92255 092213 092171 0.921 29 0.920 86 0.920 44
20 092364 092322 0.922 80 0.922 38 0.921 96 0921 54 0.921 11 0.920 69 0.920 26 0.919 84
21 0923 06 092264 092222 092179 092137 092095 092052 0.920 10 0.919 67 091925
22 092248 0.922 06 0.921 63 092121 0.920 78 0.920 36 0.91993 0919 51 0919 08 0.918 66
23 092190 092148 0.921 06 0.920 63 0.92021 091979 0.919 36 091893 0918 50 0.918 07
24 0.921 35 092093 0.920 50 0.920 08 0.919 65 091923 0.918 80 0918 37 0917 94 0917 51
25 0.92078 092035 0.919 93 091950 0.919 08 0.918 65 091822 0.917 79 091737 091694
26 092023 0.919 80 0.919 38 091895 091853 0.918 10 0917 67 091724 0.916 80 0916 37
27 0919 69 091926 0918 83 091841 091798 0.917 55 091712 0.916 69 091625 091582
28 0.919 14 091871 091828 0.917 86 091743 0917 00 0916 57 0916 14 091570 091527
29 0.918 60 091817 091774 091732 0.916 89 091646 0.916 03 0.91559 091516 091472
30 0.918 07 0917 64 091721 091679 0.916 36 091593 091549 0.915 06 0914 62 0914 19
31 091755 0917 12 0.916 69 0.916 26 091583 0.915 40 0.914 96 0.914 53 091409 0913 66
32 091704 0.916 61 091618 091574 091531 0914 88 0914 44 0.914 00 0913 57 091313
33 0916 53 0916 10 0.915 66 091523 091479 0.914 36 091392 091348 091305 091261
34 0916 02 091559 091515 091472 0914 28 091385 0913 41 091297 091253 091209
35 0.91552 091508 0.914 65 091421 091378 091334 091290 091246 091202 * 0911 58
36 091502 0914 58 091415 091371 091328 091284 0912 40 091196 091151 091107
37 091453 0914 09 0913 65 091322 091278 091234 091190 0.911 46 091101 091057
38 0914 05 0913 61 091317 091274 091230 0911 86 091142 091097 091053 091008
39 091357 091313 0.912 69 091225 091181 091137 091092 091048 091003 0.909 59
40 091309 0.912 65 091221 091176 091132 -0.910 88 091043 0.909 99 0.909 54 0.909 10
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Temperature Percentages of Volume at 20°C
°C
56.0 56.2 564 56.6 56.8 570 572 574 57.6 578
10 092579 0.925 37 0.924 ¥5 0924 52 0.924 10 0.923 68 092325 0922 82 0.922 40 092197
11 0.925 11 0.924 69 0.924 27 0923 85 0.923 43 0.923 01 0.922 58 092215 092173 0.921 30
12 092445 . 0.924 03 0.923 61 0923 18 092276 092234 092191 0.921 48 092106 0.920 63
13 092379 0.923 37 092294 092252 092209 0.921 67 092124 0.920 81 0.92039 0.919 96
14 0.923 14 092272 0.922 29 0.921 87 0921 44 0921 02 0.920 59 0.920 16 091972 0.91929
15 0.922 50 0.922 07 0921 65 0.92122 0.920 80 &0.920 37 091994 0.919 51 0.919 07 0918 64
16 092187 092144 0.921 01 0.92059 0.920 16 091973 091930 0918 87 091844 091801
17 0.921 24 0.920 81 0.920 39 091996 0919 54 091911 0.918 68 091824 0917 81 091737
18 0.920 63 0.920 20 0.919 77 0.91935 091892 0.918 49 0918 05 0917 62 091718 091675
19 0.920 02 0.919 59 0919 16 091873 091830 0917 87 091744 091700 0916 57 0916 13
20 0.91941 0.918 98 091855 091813 091770 091727 0916 83 091640 0.915 96 091553
21 0918 82 0.918 39 0.917 96 091753 091710 0916 67 091623 091579 091536 091492
22 091823 0.917 80 091737 0.916 93 0916 50 0916 07 091563 091520 091476 091433
23 0917 64 091721 091678 091634 091591 091548 091504 0914 60 091417 091373
24 0917 08 0.916 65 091621 091578 091534 091491 0914 47 091403 0913 59 091315
25 0.916 51 0.916 08 091564 091521 091477 091434 091390 091346 091302 091258
26 091594 0.915 50 0.915 07 0914 63 091420 091376 091332 0912 88 091244 0912 00
27 091539 0914 95 091452 0.914 08 0913 65 091321 091277 091233 091188 0911 44
28 091484 0.914 40 091396 091353 0913 09 0912 65 091221 091177 091132 0.910 88
29 091429 0.913 85 0.913 41 0.91298 091254 0912 10 0.911 66 091121 091077 091032
30 091375 - 091331 091287 091243 091199 091155 091111 0.910 66 091022 0.909 77
31 091322 091278 091234 0.911 89 0911 45 0911 01 0.910 57 091012 0.909 68 0.909 23
32 0.912 69 091225 0.911 81 091137 0.91093 0.910 49 0.910 04 0.909 60 0.909 15 0.908 71
33 091217 091173 091129 0.910 84 0.91040 0.909 96 0.909 51 0.909 06 0.908 61 0.908 16
34 0.911 65 091121 091077 091032 0.909 88 0.909 44 0.908 99 0.908 54 0.908 09 0.907 64
35 0911 14 0.910 69 091025 0.909 80 0.909 36 0.908 91 0.908 46 0.908 01 0.907 57 0.907 12
36 0.910 63 0.91019 0.909 74 0.909 30 0.908 85 0.908 41 0.907 96 0.907 51 0.907 06 0.906 61
37 091013 0.909 68 0.909 23 0.908 79 0.908 34 0.907 89 0.907 44 0.906 99 0.906 53 0.906 08
38 0.909 64 0.909 19 0.908 74 0.908 30 0.907 85 0.907 40 0.906 95 0.906 49 0.906 04 0.905 58
39 0.909 14 0.908 69 0.908 24 0.907 80 0.907 35 0.906 90 0.906 45 0.905 99 0.905 54 © 0.905 08
40 0.908 65 0.908 20 0.907 75 0.907 30 0.906 85 0.906 40 0.905 95 0.905 49 0.905 04 0.904 58

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

-

Temperature Percentages of Volume at 20°C
.C ..
580 582 584 58.6 588 59.0 59.2 59.4 59.6 59.8
10 0.921 54 092110 0.920 67 0.92023 0.919 80 091936 091892 091849 0918 05 0.917 62
11 0.920 87 0.920 43 0.91999 0.919 56 091912 0918 68 091824 0.917 80 091737 0.916 93
12 0.920 20 091976 091932 0.918 8% 0.918 44 0.918 00 0.917 56 091712 0.916 69 0.916 25
13 0.919 53 1091909 . /| 091865 091821 091777 091733 091689 0916 45 0916 02 091558
14 0.918 86 0.918 42 091798 0.917 55 091711 0.916 67 091623 0.91579 0.915 35 091491
15 091821 091777 091733 0.91690 0.916 46 0.916 02 0915 58 091513 0914 69 091424
16 0.91758 0917 14 0.916 70 0.91625 0.915 81 091537 0.914 93 0914 49 0914 04 .0.913 60
17 0.916 94 0.916 50 0.916 06 0.915 62 091518 091474 091430 091385 0913 41 0.912 96
18 0.916 31 0.915 87 0.915 43 0.914 99 0914 55 0914 11 0.913 66 0.913 22 - 091277 091233
19 091570 091526 0.914 81 091437 091392 0.913 48 091304 0.912 60 091215 091171
20 0.915 09 0.914 64 0.914 20 091375 0.913 31 091286 091242 091197 091153 0911 08
21 0.914 48 0.914 03 0.913 59 0.913 14 091270 091225 091181 091136 091092 0.910 47
22 0.913 89- 09134 091299 0.912 55 091210 0911 65 091120 0.910 76 091031 0.909 87
23 091329 091284 091240 091195 091151 0911 06 091061 091016 0.909 72 0.909 27
24 091271 091226 0911 81 091137 091092 091047 091002 0.909 58 0.909 13 0.908 69
25 0912 14 0.911 69 091124 091079 091034 0.909 89 0.909 44 0.908 99 0.908 55 0.908 10
26 0.911 56 0911 11 0.910 66 0.91021 0.909 76 0.909 31 0.908 86 0.908 41 0.907 96 0.907 51
27 091100 091055 0910 10 0.909 65 0.909 20 0.908 75 0.908 30 0.907 85 0907 39 0.906 94
28 0.91044 0.909 99 0.909 54 0.909 08 0.908 63 0.908 18 0.907 73 0.907 28 0.906 82 0.906 37
29 0.909 88 0.909 43 0.908 98 0.908 52 0.908 07 0.907 62 0907 17 0.906 72 0.906 26 0.905 81
30 |0.909 33 0.908 88 090842 0.907 97 0.907 51 0.907 06 0.906 61 © 0.906 16 0.905 70 0.905 25
31 0908 1o 0.908 34 0.907 88 0.907 43 0.906 97 0.906 52 0.906 06 0.905 61 090515 0.904 70
32 0.908 26 0.907 80 090735 | 0.90689 0.906 44 0.905 98 0905 52 0.905 07 0.904 61 0.904 16
33 0.907 71 - 0.907 26 0.906 80 0.906 35 0.905 89 0.905 44 0.904 98 0.904 53 0.904 07 0.903 62
34 0.907 19 090673 | 090628 0.905 82 * 0.905 37 0.904 91 0.904 45 0.903 99 0.903 54 0.903 08
35 0.906 67 090621 | 090575 0.905 30 0.904 84 0.904 38 0.903 92 0.903 46 0.903 01 0.902 55
36 0.906 16 0.905 70 0.905 24 0.904 78 0.904 32 0.903 86 0.903 40 0.90294 0.902 49 0.902 03
37 0.905 63 0.905 17 0.904 711 - 0.904 25 0.903 79 0.903 33 0.902 87 0.90241 0.901 96 0.901 50
38 0.905 13 0.904 67 0.904 21 0.903 75 0.903 29 0.902 83 090237 0.90191 0.901 45 0.900 99
39 0.904 63 0.904 17 0.903 71 0903 24 0.902 78 0.902 32 0.901 86 0.901 40 0.900 93 0.900 47
40 0.904 13 0.903 67 0.903 20 0.902 74 0.902 27 0.90} 81 0.901 35 0.900 89 0.900 42 0.899 96
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Temperature Percentages of Volume at 20°C
°‘C
60.0 60.2 60.4 60.6 60.8 61.0 61.2 614 61.6 6138
10 0917 18 0.916 74 0.916 30 0.915 85 091541 0.914 97 0914 52 0914 07 0.913 63 0913 18
11 0916 49 0916 05 0.915 61 091516 051472 0.914 28 0.913 83 091338 091293 091248
12 0915 81 091537~ 0.91492 0914 48 0914 03 0913 59 091314 091269 091224 091179
13 091514 0.914 69 0.914 25 0913 80 091336 091291 091246 091201 091156 091111
14 | 091447 . 091402 0.913 58 091313 0.912 69. 091224 091179 091134 0.910 89 091044
15 0913 80 091336 091291 091247 1091202 0911 58 091113 091067 091022 0.909 76
16 0913 16 091271 0.91226 091182 091137 091092 0.91047 091002 0.909 57 0.909 12
17 091252 0.912 07 091163 091118 0.910 74 091029 0.909 84 0.909 38 0.908 93 0.908 47
18 091188 0911 43 0.91099 0.910 54 091010 0.909 65 0.909 19 0.908 74 0.908 28 0.907 83
19 {.091127 0.910 82 091037 0.909 91 0.909 46 0.909 01 0.908 56 0.908 10 0.907 65 0.907 19
20 0.910 64 0.910 19 0.909 74 0.909 29 0.908 84 0.908 39 0.907 93 0907 48 090702 0.906 57
21 0.91003 0.909 58 0.909 13 0.908 67 0.908 22 0.907 77 0.907 31 0.906 86 0.906 40 0.905 95
22 0.909 42 0.908 97 0.908 52 0.908 07 0.907 62 0.907 17 0.906 71 0.906 25 0.905 80 090534
23 0.908 82 0.908 37 0.907 91 0.907 46 0.907 00 0.906 55 0.906 09 0.905 64 0.905 18 -0.904 73
24 0.908 24 0.907 79 0.907 33 0.906 88 0.906 42 0.905 97 0.905 51 0.905 05 0.904 60 0.904 14
25 090765 * 0.907 19 0.906 74 0.906 28 0.905 83 0.905 37 0.904 91 - 0.904 45 0.904 00 0.903 54
26 0.907 06 0.906 61 0.906 15 0.905 70 0.905 24 0.904 79 0.904 33 0.903 87 0.903 41 . 0.902 95
27 0.906 49 0.906 03 0.905 58 0.905 12 0.904 67 0.904 21 090375 0.903 29 0.902 83 0.902 37
28 0.905 92 0.905 46 0.905 01 0.904 55 0.904 10 0.903 64 0.903 18 0.902 72 0.902 26 0.901 80
29 0.905 36 0.904 90 0.904 45 0.903 99 0.903 54 0.903 08 0.902 62 0902 15 0.901 69 0.901 22
30 0.904 80 0.904 34 0.903 88 0.903 42 0.902 96 " 0.90250 090204 0.901 58 0.901 11 0.900 65
31 0.904 24 0.903 78 0.903 32 0.902 87 0.902 41 0.901 95 0.901 49 0.901 02 0.900 56 0.900 09
32 0.903 70 0.903 24 0.902 78 090233 0.901 87 0.901 41 0.90094 . 0.900 48 0.900 01 0.899 55
33 0.903 16 0.902 70 0.902 24 0.901 77 0.901 31 0.90085..] - 090039 0.899 92 0.899 46 0.898 99
34 0902 62 0.902 16 0.901 70 0501 24 0.900 78 090032 . | 0.89985 0.899 38 0.898 92 0.898 45
35 0.902 9 0.901 63 0.901 17 0.900 70 0.900 24 0.89978 ' 7| 0.89931 089884 | 089838 0.897 91
36 090157 0901 11 0.900 64 0.900 18 0.899 71 0.899 25 0.898 78 0.89831 - 0.897°84 0.897 37
37 0901 04 0.900 57 "0.900 11 0.899.64 0.899 18 . 0.898 71 0.898 24 0.897 77 0.897 31 0.896 84
38 0.900 53 0.900 06 0.899 60 0.899 13 0.898 67 0.898 20 0.897 73 0.897 26 0.896 79 0.896 32
39 0.900 01 0.899 54 0.899 08 0.898 61 0.898 15 0.897 68 0.897 21 0.896 74 0.896 27 0.895 80
40 0.899 50 0.899 03 0.898 56 0.898 10 0.89763 0.897 16 0.896 69 0.896 22 0.895 74 0.895 27
(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature

Percentages of Volume at 20°C
C ,
62.0 622 624 62.6 628 63.0 63.2 63.4 63.6 63.8
10 091273 091228 091183 091137 0.91092 091047 091001 0.909 55 0.909 10 0.908 64
11 0.91203 0.911 58 091113 0.910 67 0.910 22 0.909 77 0.909 31 0.908 85 0.908 40 0.907 94
12 091134 091089 091044 0.909 98 0.909 53 0.909 08 0.908 62 0.908 16 0.907 70 0.907 24
13 0.910 66 091021 0.909 75 0.909 30 0.908 84 0.908 39 0.90793 0.907 47 0.907 01 0.906 55
14 0.909 99 0.909 53 0.909 08 0.908 62 0.908 17 0.907 71 090725 0.906 79 0.906 33 0.905 87
15 0.909 31 0.908 86 0.908 40 0.907 95 0.907 49 0.907 04 0.906 58 0.906 12 0.905 66 0.905 20
16 0.908 67 0.908 21 0.907 75 0.907 30 0.906 84 0.906 38 0.905 92 0.905 46 0.904 99 0.904 53
17 0.908 02 0.907 56 0.907 10 0.906 65 0.906 19 0.905 73 0.905 27 0.904 81 0.904 34 0.903 88
18 0.907 37 0.906 91 0.906 46 0.906 00 0.905 55 0.905 09 0.904 63 0.904 16 0.903 70 0.903 23
19 0.906 74 0.906 28 0.905 82 0.905 37 0.904 91 0.904 45 0.903 99 0.903 52 0.903 06 0.902 59
20 0.906 11 0.905 65 0.905 19 0.904 74 0.904 28 0.903 82 0.903 35 0.902 89 0.90242 0.901 96
21 0.905 49 0.905 03 0.904 57 0.904 11 0.903 65 0.903 19 0.902 73 0.902 26 0.901 80 0901 33
22 0.904 88 0.904 42 0.903 96 0.903 49 0.903 03 0.902 57 0.902 10 0.901 64 0.901 17 0.900 71
2z 0.904 27 0.903 81 0.903 35 0.902 88 0.902 42 0.901 96 0.901 49 0.901 03 0.900 56 0.900 10
24 0.903 68 0.903 22 0.902 75 0.902 29 0.901 82 0.901 36 0.900 89 0.900 42 0.899 96 0.899 49
25 0.903 08 0.902 62 0.902 15 0.901 69 0.901 22 0.900 76 0.900 29 0.899 82 0.899 36 0.898 89
26 0.902 49 0.902 03, 0.901 56 0.901 10 0.900 63 0.900 17 0.899 70 0.899 23 0.898 76 0.898 29
27 0.901 91 0.901 45 0.900 98 0.900 52 0.900 05 0.899 59 0.899 12 0.898 65 0.898 17 0.897 70
28 0.901 34 0.900 87 0.900 40 0.899 94 0.899 47 0.899 00 0.898 53 0.898 06 0.897 59 0.897 12
29 0.900 76 0.900 29 0.899 83 0.899 36 0.898 90 0.898 43 0.89796 0.897 49 0.897 01 0.896 54
30 0.900 19 0.899 72 0.899 25 0.898 19 0.898 32 0.897 85 0.897 38 0.896 91 0.896 43 0.895 96
31 0.899 63 0.899 16 0.898 69 0.898 23 0.897 76 0.897 29 0.896 82 0.896 34 0.895 87 0.895 39
32 0.899 08 0.898 61 0.898 14 0.897 68 0.89421 0.896 74 0.896 26 0.89579 0.895 31 0.894 84
33 0.898 53 0.898 06 0.897 59 0.897 12 0.896 65 0.896 18 0.89571 0.89523 0.894 76 0.894 28
34 0.897 98 0.89751 0.897 04 0.896 56 0.896 09 0.895 62 0.895 15 0.894 67 0.894 20 0.893 72
35 0.897 44 0.896 97 0.896 50 0.896 02 0.895 55 0.895 08 0.894 60 0.894 13 0.893 65 0.893 18
36 0.896 90 0.896 43 0.895 96 0.895 48 0.895 01 0.894 54 0.894 06 0.893 59 0.893 11 0.892 64
37 0.896 37 0.895 90 0.895 42 0.894 95 0.894 47 0.894 00 0.893 52 0.893 04 0.892 57 0.892 09
38 0.895 85 0.895 37 0.894 90 0.894 42 0.893 95 0.893 47 0.89299 0.892 51 0.892 04 0.891 56
39 0.89533 0.894 85 0.894 38 0.893 90 0.893 43 0.89295 0.89247 0.89199 0.891 51 0.891 03
40 0.894 80 0.894 32 0.893 85 0.893 37 0.892 90 0.892 42 0.891 94 0.891 46 0.890 98 0.890 50
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Temperature Percentages of Volume at 20°C
OC - .
64.0 64.2 64.4 64.6 64.8 65.0 652 654 65.6 65.8
10 0.908 18 0.907 72 0.907 25 0.906 79 0.906 32 . 090586 0.905 39 0.904 92 0.904 46 0.903 99
11 0.907 48 0.907 01 0.906 55 0.906 08 0.905 62 0.905 15 0.904 68 0.904 21 0.903 75 . 0,903 28
12 0.906 78 0.906 32 0.905 85 0.905 39 0.904 92 0.904 46 0.903 99 0.903 52 0.903 05 0.902 58
13 0.906 09 0.905 63 0.905 16 0.904 70 0.904 23 0.903 77 0.903 30 0.902 83 0.902 36 0.901 89
14 0.905 41 0.904 94 0.904 48 0.904 01 . 0903 55 0.903 08 0.902 61 0.902 14 0.901 66 0.901 19
15 0.904 74 0.904 27 0.903 80 0903 34 0.902 87 0.902 40 0.901 93 0.901 46 0.900 99 0.900 52
16 0.904 07 0.903 60 0.903 13 0.902 67 0.902 20 0.901 73 0.901 26 0.900 79 0.900 32 0.899 85
17 0.903 42 0.90295 0.902 48 0.902 02 0.901 55 0.901 08 0.900 61 0.900 14 0.899 66 0.899 19
18 090277 0.902 30 0.901 83 0.901 37 0.900 90 0.900 43 - 0.899 96 0.899 48 0.899 01 0.898 53
19 0.902 13 0.901 66 0.901 19 0.900 73 0.900 26 0.899 79 0.899 31 0.898 84 0.898 36 0.897 89
20 0.901 49 0.901 02 0.900 55 0.900 08 0.899 61 0.899 14 0.898 67 0.898 19 0.897 72 0.897 24
21 0.900 87 0.900 40 0.89993 0.899 45 0.898 98 0.898 51 0.898 03 0.897 56 0.89708 .[ 0.896 61
22 0.900 24 0.899 77 0.899 30 0.898 83 0.898 36 0.897 89 0.897 41 0.896 94 0.896 46 0.895 99
23 0.899 63 0.899 16 0.898 69 0.898 21 0.897 74 0.897 27 0.896 79 0.896 31 0.895 84 0.895 36
4 0.899 02 0.898 55 0.898 08 0.897 60 0.897 13 0.896 66 0.896 18 0.895 70 0.89523 0.894 75
25 0.898 42 0.897 95 0.897 47 0.897 00 0.896 52 0.896 05 0.895 57 0.895 09 0.894 62 0.894 14
26 0.897 82 0.897 35 0896 87 0.896 40 0.895 92 0.895 45 0.894 97 0.894 49 0.894 02 0.893 54
27 0.897 23 0.896 76 0.896 28 0.895 81 0.895 33 0.894 86 0.894 38 0.893 90 0.893 42 0.89294
28 0.896 65 0.896 17 0.895 70 0.895 22 0.894 75 0.894 27 0.893 79 0.893 31 0.892 83 0.892 35
29 0.896 07 0.895 59 0.895 12 0.894 64 0.894 17 0.893 69 0.893 21 0.89273 0.89225 0.891 77
30 0.895 49 0.895 01 0.894 53 0.894 06 0.893 58 0.893 10 0.892 62 0.892 14 0.891 66 0.891 18
31 0.894 92 0.894 44 0.893 97 0.893 49 0.893 02 0.892 54 0.892 06 0.891 57 0.891 09 0.890 60
32 0.894 36 0.893 88 . 0.893 41 0.89293 0.892 46 0.891 98 0.89150 - 0.891 01 0.890 53 0.890 04
33 0.893 81 0.893 33 0.892 85 0.892 37 0.891 89 0.891 41 0.890 93 0.890 44 0.889 96 0.889 47
34 0.893 25 0.89277 0.89229 0.891 81 0.891 33 0.890 85 0.89037 0.889 88 0.889 40 0.888 91
3 0.892 70 0.89222 0.891 74 0.891 26 0.890 78 0.890 30 0.889 81 0.889 33 0.888 84 0.888 36
36 0.892 16 0.891 68 0.891 20 0.89071 0.890 23 0.889 75 0.889 26 0.888 78 0.888 29 0.887 81
37 0.891 61 0.89113 " 0.890 65 0.890 16 0.889 68 0.889 20 0.888 71 0.888 23 0.88774 0.887 26
38 0.891 08 0.890 60 0.890 11 0.889 63 0.889 14 0.888 66 0.888 17 0.887 68 0.887 20 0.886 71
39 0.890 55 0.890 06 0.889 58 0.889 09 0.888 61 0.888 12 0.887 63 0.887 14 0.886 66 0.886 17
40 0.890 02 0.889 53 0.889 05 0.888 56 0.888 08 0.887 59 0.887 10 0.886 61 0.886 13 0.885 64
(Continued)
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Table:1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures. —Contd

Temperature Percentages of Volume at 20°C
*C - - .
66.0 66.2 66.4 66.6 66.8 67.0 672 67.4 67.6 673

10 0.903 52 0.903 05 0.902 58 090210 0.901 63 0.901 16 0.900 68 0.90020 0.899 72 0.899 24
11 0.902 81 0.902 34 0.901 87 0.901 39 0.900 92 0.900 45 0.899 97 0.899 49 0.899 01 0.898 53
12 090211 0901 63 0901 16 0.900 68 0.900 21 0.89973 0.899 25 0.89877 0.898 30 0.897 82
13 0.901 42 0.900 94 0.900 47 0.899 99 0.899 52 0.899 04 0.898 56 0.898 08 0.897 60 0.897 12
14 0.900 72 0.900 25 0.89977 0.899 30 0.898 82 0.898 35 0.897 87 0.897 39 0.896 90 0.896 42
15 0.900 05 0.899 57 0.899 09 0.898 62 089814 0.897 66 0.89718 0.896 70 0.896 22 0.895 74
16 0.899 38 0.898 90 0.898 42 0.89795 | 0.89747 0.896 99 0.896 51 0.896 03 0.895 54 0.895 06
17 0.898 72 0898 24 0.89776 0.897 28 0.896 80 0.896 32 0.895 84 0.89536 . 0.894 87 0.894 39
18 0.898 06 0.897 58 0.897 10 0.896 62 0.896 14 0.895 66 . 0.89518 0.894 70 0.894 21 0.89373
19 0.897 41 0.896 93 0.896 45 0.895 98 0.895 50 0.895 02 0.894 54 0.894 05 0.893 57 0.893 08
20 0.896 77 0.896 29 0.895 81 0.89533 0.894 85 0.894 37 0.893 89 0.893 40 0.892 92 0.89243
21 0.896 13 0.895 65 0.895 17 0.894 70 0.894 22 0.893 74 0.893 25 0.892 77 0.892 28 0.891 80
22 0.895 51 0.895 03 0.894 55 0.894 06 0.893 58 0.893 10 0.892 61 0.89213 0.891 64 0.891 16
23 0.894 88 0.894 40 0.893 92 0.893 43 0.892 95 - 0.89247 0.891 99 0.891 50, 0.891 02 0.890 53
24 0.894 27 0.89379 0.893 31 0.892 82 0.89234 0.891 86 0.89137 0.890 89 0.890 40 0.889 92
25 0.893 66 0.893 18 0.89270 0.89222 0.89174 0.891 26 0.89077 0.890 28 0.889 79 0.889 30
26 0.893 06 0.892 58 0.892 09 0.891 61 0.891 12 0.890 64 0.890 15 0.889 66 0.88917 0.888 68
27 0.892 46 0.891 98 0.891 49 0.891 01 0.89052 0.890 04 0.889 55 0.889 06 0.888 57 0.888 08
28 0.891 87 0.891 39 0.890 90 0.89042 0.889 93 0.889 45 0.888 96 0.888 47 0.88798 0.887 49
29 0.89129 0.890 80 0.89031 0.889 83 0.889 34 0.888 85 0.888 36 0.887 87 0.887 38 0.886 89
30 0.890 70 0.890 21 0.889 73 0.889 24 0.888 76 0.888 27 0.887 78 0.887 28 0.886 79 0.886 29
31 0.890 12 0.889 63 - 0.88915 0.888 66 0.888 18 0.887 69 0.887 20 0.886 71 0.886 21 0.88572
32 0.889 56 0.889 07 0.888 58 0.888 10 0.887 61 0.887 12 0.886 63 0.886 14 0.885 64 0.88515
33 0.888 99 0.888 50 0.888 01 0.88753 0.887 04 0.886 55 0.886 06 0.885 56 0.885 07 0.884 57
34 0.888 43 0.887 94 0.887 45 0.886 96 0.886 47 0.88598 0.885 49 0.884 99 0.884 50 0.884 00
35 0.887 87 0.887 38 0.886 89 0.886 40 0.885 91 0.885 42 0.884 92 0.884 43 0.883 93 0.883 4 4

.36 | 088732 0.886 83 0.886 34 0.88584 0.88535 0.884 86 0.884 36 0.883 87 0.883 37 0.882 88
37 0.886 77 0.886 28 0.88579 0.88529 0.884 80 0.884 31 0.883 81 0.883 31 0.88282 0.88232
38 0.886 22 0.88573 0.88524 0.884 74 0.884 25 0.883 76 0.883 26 0.88277 0.88227 0.88178
39 0.885 68 0.88519 0.884 69 0.884 20 0.883 70 0.883 21 0.882 71 0.88221 0.881 72 0.881 22
40 0.885 15 0.884 65 0.884 16 0.883 66 0.883 17 0.882 67 0.882 17 0.881 67 0.88118 0.880 68
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Temperature Percentages of Volume at 20°C
°C
68.0 68.2 68.4 68.6 68.8 69.0 69.2 694 69.6 698

10 0.898 76 0.898 28 0.89779 0.897 31 0.896 82 0.896 34 0.895 85 0.895 36 0.894 88 0.894 39
11 0.898 05 0.897 57 0.897 08 0.896 60 0.896 11 0.895 63 0.895 14 0.894 65 . 0.894 16 0.893 67
12 0.897 34 C 896 86 0.896 37 0.895 89 0.895 40 0.894 92 0.894 43 0.893 94 0.893 44 0.892 95
13 0.896 64 0.896 15 0.895 67 0.89518 0.894 70 0.894 21 0.893 72 0.893 23 0.892 74 0.892 25
14 0.895 94 0.895 45 0.894 97 0.894 48 0.894 00 0.893 51 0.893 02 - 0.89253 0.892 03 0.891 54
15 0.895 26 089477 0.894 28 0.893 80 0.893 31 0.892 82 0.89233 0.891 84 0.891 34 0.890 85
16 0.894 58 0.894 09 0.893 60 089312 0.892 63 0.892 14 0.891 65 0.891 16 0.890 66 0.890 17
17 0.89391 0.893 42 0.89293 0.892 45 0.891 96 0.891 47 0.89098 0.890 49 0.889 99 0.889 50
18 0.893 25 0.892 76 0.89227 0.891 78 0.89129 0.890 80 0.89031 0.889 82 0.889 32 0.888 83
19 0.892 60 0.892 11 0.891 62 0.891 13 0.890 64 0.89015 0.889 65 0.889 16 0.888 66 0.888 17
20 0.891 95 0.891 46 0.890 97 0.890 48 0.889 99 0.889 50 0.889 00 0.888 51 0.888 01 0.887 52
21 0.891 31 0.890 82 0:890 33 0.889 83 0.88934 0.888 85 0.888 35 - 0.887 86 0.887 36 0.886 87
22 0.890 67 0.890 18 . 0.889 69 0.889 19 * 0.888 70 0.888 21 0.88771 0.88722 0.886 72 0.886 23
23 0.890 05 0.889 56 0.889 06 0.888 56 0.888 07 0.887 58 0.887 08 0.886 59 0.886 09 0.885 60
24 0.88943 0.888 94 0.888 45 0.88795 0.887 46 0.886 97 0.886 47 0.88597 0.885 48 0.884 98
25 0.888 81 0.888 32 0.887 83 0.887 33 0.886 84 0.886 35 0.885 85 0.885 35 0.884 85 0.884 35
26 0.888 19 0.887 70 0.887 21 0.886 71 0.886 22 0.88573 0.88523 0.884 73 0.884 23 0.883 73
2 0.887 59 0.887 10 0.886 60 0.886 11 0.885 61 0.885 12 0.884 62 0.884 12 0.883 62 0.883 12
28 0.887 00 0.886 50 0.886 00 0.885 51 0.885 01 0.884 51 0.884 01 0.883 51 0.883 01 0.882 51
29 0.886 40 0.88591 0.885 41 0.884 92 0.884 42 0.883 93 0.88343 0.88293 0.88242 0.88192
30 0.885 80 0.885 30 0.884 81 0.884 31 0.883 82 0.883 32 0.882 82 0.88232 0.881 82 0.881 32
31 0.885 23 0.884 73 0.884 23 0.883 74 0.883 24 0.88274 0.88224 0.881 74 0.881 23 0.88073
32 0.884°66 0.884 16 0.883 66 0.883 16 0.882 66 0.882 16 0.881 66 0.881 16 0.880 65 0.880 15
33 0.884 08 0.883 58 0.883 08 0.882 59 0.882 09 0.881 59 0.881 08 0.880 58 0.880 07 0.879 57
34 0.883 51 0.883 01 0.882 51 0.882 02 0.881 52 0.881 02 0.880 51 0.880 01 0.879 50 0.879 00

- 35 0.882 94 0.88244 0.88194 0.881 44 0.880 94 0.88044 0.879 94 0.87943 0.878 93 0.878 42
36 0.88238 0.881 88 0.881 38 0.880 89 0.880 39 0.879 89 0.879 38 0.878 88 0.878 37 0.877 87
37 0.881 82 0.881 32 0.880 82 0.88032 0.879 82 0.879 32 0.878 81 0.878 31 0.877 80 0.87730
38 0.881 28 0.880 78 0.880 28 0.879 77 0.879 27 0.878 77 0.878 26 087775 087725 0.876 74
39 0.880 72 0.880 22 0.879 72 0.879 21 0.878 71 0.878 21 0.87770 0.87720 0.876 69 0.876 19
40 0.880 18 0.879 68 0.879 18 0.878 67 0878 17 0.877 67 0:877 16 0.876 65 0.876 15 0.875 64

' (Continued)
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Table 1 Apparent Relative- Densities of Aqueous Ethanoi at Various Temperatures —Contd
Temperature Percentages of Volume at 20°C
°C
70.0 702 704 706 70.8 71.0 712 714 71.6 718
10 0.893 90 0.893 40 0.892 91 0.892 41 0.891 92 0.891 42 0.890 92 0.890 42 0.889 92 0.889 42
11 0.893 18 0.892 68 0.892 19 0.891 69 0.891 20 0.890 70 0.890 20 0.889 70 0.889 20 0.888 70
12 0.892 46 0.891 96 0.891 47 0.890 97 0.890 48 0.889 98 0.889 48 0.888 98 0.888 48 0.887 98
13 0.891 76 0.891 26 - 0890 77 0.890 27 0.889 78 0.889 28 0.888 78 0.888 27 0.887 77 0.887 26
.14 0.891 05 0.890 55 0.890 06 0.889 56 0.889 07 0.888 57 0.888 07 0.887 56 0.887 06 0.886 55
15 0.890 36 0.889 86 0.889 36 0.888 87 0.388 37 . 0.887 87 0.887 37 0.886 86 0.886 36 0.885 85
16 0.889 68 0.889 18 0.888 68 0.888 18 0.887 68 - 0.887 18 0.886 68 0.886 18 0.885 67 ' 0.885 17
17 0.889 01 0.888 51 0.888 01 0.887 51 0.887 01 0.886 51 0.886 01 0.885 50 0.885 00 0.884 49
18 0888 34 0887 84 0387 4 0886 &4 0.886 34 0885 84 0.885 33 0.884 83 0.884 32 0.883 82
19 0.887 67 0.887 17 0.886 67 0.886 18 0.885 68 0.885 18 0.884 67 0.884 16 0.883 66 0.883 15
20 0.887 02 0.886 52 0.886 02 0.885 51 0.885 01 0.884 51 0.884 00 0.883 50 0.882 99 0.882 49
21 0.886 37 0.885 87 0.885 37 0.884 87 0.884 37 0.883 87 0.883 36 0.882 85 0.882 35 0.881 84
22 0.885 73 0.885 23 0.884 73 0884 22 0883 72 0.883 22 08827 0.882 20 0.881 70 0.881 19
23 0.885 10 0.884 60 0.884 09 0.883 59 0.883 08 0.882 58 - 0.882 07 0.881 56 0.881 06 0.880°55
24 0.884 48 0.883 98 0.883 47 0.882 97 0.882 46 0.881 96 0.881 45 0.880 94 0.880 43 0.879 92
25 0.883 85 0.883 35 0.882 84 0.882 34 0.881 83 0.881 33 0.880 82 0.880 31 0.879 81 0.879 30
26 0.883 23 088273 0882 22 0.881 72 0.881 21 0.880 71 0.880 20 0.879 69 0.879 18 0.878 67
27 088262 | 088212 0.881 61 0.881 11 0.880 60 0.880 10 0.879 59 0.879 08 0.878 57 0.878 06
28 0.882 01 0.881 51 0.881 00 0.880 50 0.879 99 0.879 49 0.878 98 0.878 47 0.877 95 0.877 44
29 0.881 42 0.880 91 0.880 40 0.879 90 09879 39 0.878 88 0.878 37 0.877 86 0.877 35 0.876 84
30 0.880 82 0.880 31 0.879 80 0.879 30 0.878 719 0.878 28 0877 77 0.877 26 0.876 74 0.876 23
31 088023 . 0.879 72 0.879 21 0878 71 0.878 20 0.877 69 0.877 18 0.876 67 0.876 15 0.875 64
32 0.879 65 0.879 14 0.878 63 0.878 13 0.877 62 0877 11 0.876 60 0.876 08 0.875 57 0.875 05
33 0.879 06 0878 55 0.878 05 0877 54 0.877 04 0.876 53 0.876 01 0.875 50 0.874 98 0.874 47
34 0.878 49 0.877 98 0.877 47 0.876 96 0.876 45 0.875 94 0.875 43 0.874 91 0.874 40 0.873 88
35 0877 92 0.877 41 0.876 90 0.876 39 0.875 88 0.875 37 0.874 85 0874 34 0.873 82 0.873 31
36 0.877 36 0.876 85 0.876 34 0.875 82 0.875 31 $.874 80 0.874 28 0873 77 0.873 25 0.872 74
37 0.876 79 0.876 28 0.875 77 0875 25 0.874 74 0874 23 0873 711 0.873 20 0.872 68 0.872 17
38 0.876 23 0875 72 0875 21 0874 69 - 0.874 18 0.873 67 0873 15 0.872 64 0.872 12 0.871 61
39 0.875 68 0.875 17 0.874 66 0874 14 0.873 63 0.873 12 0.872 60 0.872 08 0.871 57 0.871 05
40 0.875 13 0.874 61 0.874 10 0.873 58 0.873 07 0.872 55 0872 03 0871 51 0.871 00 0.870 48
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Temperature Percentages of Volume at 20°C
°C .
72.0 72.2 724 72.6 72.8 730 732 734 73.6 738
10 0.888 92 0.888 42 0.887 91 0.887 41 0.886 90 0.886 40 0.885 89 0.885 37 0.884 86 0.884 34
11 0.888 20 0.887 69 0.887 19 0.886 68 0.886 18 0.885 67 0.885 16 0.884 64 0.884 13 0.883 61
12 0.887 48 0.886 97 0.886 46 0.885 96 0.885 45 0.884 94 0.884 43 0.883 92 0.883 40 0.882 89
13 0.886 76 0.886 25 0.885 75 0.885 24 0.884 74 0.884 23 0.883 71 0.883 20 0.882 68 0.882 17
14 0.886 05 0.885 M4 0.885 03 0.884 53 0.884 02 0.883 51 0.883 00 0.882 48 0.881 97 0.881 45
15 0.885 35 0.884 84 0.884 33 0.883 82 0.883 31 0.882 80 0.882 29 0.881 78 0.881 26 0.880 75
16 0.884 67 0.884 16 0.883 65 0.883 14 0.882 63 0.882 12 0881 60 0.881 09 0.880 57 0.880 06
17 0.883 99 0.883 48 0.882 97 0.882 45 0.881 94 0.881 43 0.880 92 0.880 40 0.879 89 0.879 37
18 0.883 31 0.882 80 0.882 29 0.881 78 0.881 27 0.880 76 0.880 24 0879 712 0.879 21 0.878 69
19 0.882 64 0.882 13 0.881 62 0.881 10 0.880 59 0.880 08 0.879 56 0.879 05 0.878 53 0.878 02
20 0.881 98 0.881 47 0.880 96 0.880.45 0.879 94 0.879 43 0.878 91 0878 39 0.877 87 0.877 35
21 0.881 33 0.880 82 0.880 31 0.879 79 0.879 28 0.878 77 0.878 25 0877 73 0.877 21 0.876 69
22 0.880 68 0.880 17 0.879 65 0.879 14 0.878 62 0.878 11 0.877 59 0.877 07 0.876 56 0.876 04
23 0.880 04 0.879 53 0.879 01 0.878 50 0.877 98 0.877 47 0.876 95 0.876 43 0.875 91 0.875 39
24 0.879 41 0.878 90 0.878 38 0.877 87 0.877 35 0.876 84 0.876 32 0.875 80 0.875 28 0.874 16
25 0878 79 0.878 27 0.877 75 0.877 24 0.876 712 0.876 20 0.875 68 0.875 16 0.874 64 0.874 12
26 0.878 16 0.877 64 0.877 13 0.876 61 0.876 10 0.875 58 0.875 06 0874 54 0.874 01 0.873 49
27 0.877 55 0.877 03 0.876 51 - 0.876 00 0.875 48 0.874 96 0874 4 0873 92 0.873 39 0.872 87
28 0.876 93 0.876 41 0.875 90 0.875 38 0.874 87 0.874 35 0.873 83 0.873 30 0.872 78 0872 25
29 0.876 33 0.875 81 0.875 29 0.874 78 0.874 26 0.873 74 0873 22 0.872 69 0872 17 0.871 64
30 0875 72 0.875 20 0.874 68 0.874 17 0.873 65 0.873 13 0.872 61 0872 08 0.871 56 0.871 03
31 0.875 13 0.874 61 0.874 09 0.873 57 0.873 05 0872 53 0.872 01 0.871 48 0.870 96 0.870 43
32 0.874 54 0.874 02 0.873 50 0872 99 0.872 47 0.871 95 0871 2 . 0.870 90 0.870 37 0.869 85
33 0.873 95 0.873 43 0.872 91 0.872 39 0.871 87 0.871 35 - 0.370 83 0.870 30 0.869 78 0.869 25
34 0.873 37 0.872 85 0.872 33 0.871 81 0871 29 0870 77 . 0870 4 0.869 72 0.869 19 0.868 67
35 087279 0.872 27 0.871 75 0871 23 0870 71 0.870 19 0.869 66 0.869 13 0.868 61 0.868 08
36 0.872 22 0.871 70 0.871 18 0.870 65 0.870 13 0.869 61 0.869 08 0.868 56 0.868 03 0.867 51
37 0.871 65 0.871 13 0.870 61 0.870 08 0.869 56 0.869 04 0.868 51 0.867 98 0.867 46 0.866 93
38 0.871 09 0.870 57 0.870 05 0.869 52 0.869 00 0.868 48 0.867 95 0.867 42 0.866 90 0.866 37
39 0.870 53 0.870 00 0.869 48 0.868 95 0.868 43 0.867 90 0.867 37 0.866 84 0.866 32 0.865 79
40 0.869 96 0.869 44 0.868 92 0.868 39 0.867 87 0.867 35 0.866 82 0.866 29 0.865 77 0.865 24
(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
*C
74.0 74.2 74.4 74.6 74.8 75.0 75.2 75.4 75.6 75.8

10 0.883 83 0.883 31 0.882 80 0.882 28 0.881 77 0.881 25 . 0.880 73 0.380 20 0.879 68 0.879 15
11 0.883 10 0.882 58 0.882 06 0.881 55 0.881 03 0.880 51 0.879 98 0.879 46 0.878 93 0.878 41
12 0.882 38 0.881 86 0.881 34 0.880 82 0.880 30 0.879 78 0.879 25 0.878 73 0.878 20 0.877 68
13 0.881 65 0.881 13 0.880 61 0.880 10 0.879 58 0.879 06 0.878 53 0.878 00 0.877 48 0.876 95
14 0.880 94 0.880 42 0.879 90 0.879 38 0.878 86 0.878 34 0.877 81 0.877 29 0.876 76 0.876 24
15 0.880 24 0879 72 0.879 20 0.878 67 - 0.878 15 0.877 63 0877 10 0.876 58 0.876 05 0.875 53
16 0.879 54 0.879 02 0.878 50 0.877 97 087745 0.876 93 0.876 40 0.875 88 0.875 35 0.874 83
17 0.878 86 0.878 34 0.877 82 0.877 29 0.876 77 0.876 25 0.875 72 0.875 19 0.874 66 0.874 13
18 - 0.878 17 0.877 65 0.877 13 0.876 61 0.876 09 0.875 57 0.875 04 0.874 51 0.873 98 0.873 45
19 087750 | 087698 0.876 46 0.875 93 0.875 41 0.874 89 0.874 36 0.873 83 - 0.873 30 0.872 77
20 0.876 83 0.876 31. 0.875 78 0.875 26 0874 73 0.874 21 0.873 68 0.873 15 0.872 63 0.872 10
21 0.876 17 0.875 65 0.875 12 0.874 60 0.874 07 0.873 S5 0.873 02 0.872 49 0.871 96 0.871 43
22 0.875 52 0.874 99 0.874 47 0.873 94 0.873 42 0.872 89 0.872 36 0.871 83 0.871 30 0.870 77
23 0.874 87 0.874 34 0.873 82 0.873 29 0872 77 0.872 24 0871 71 0.871 18 - 0.870 64 0.870 11
24 | 084U 0873 11 0.873 19 0.872 66 0.872 14 0.871 61 0.871 08 0.870 55 0.870 01 0.869 48 |
25 0.873 60 0873 07 0.872 55 0.872 02 0.871 50 0.870 97 0.870 44 0.869 90 0.869 37 0.868 83
26 0.872 97 0.872 44 0.871 92 0.871 39 0.870 87 0.870 34 0.869 81 0.869 28 0.868 74 0.868 21
27 0.872 35 0.871 82 0.871 29 0.870 77 0870 24 0.869 71 0.869 18 0.868 65 0.868 11 0.867 58
28 0.871 73 0.871 20 0.870 67 0.870 15 0.869 62 0.869 09 0.868 56 0.868 02 0.867 49 0,866 95
29 0.871 12 0.870 59 0.870 06 0.869 54 0.869 01 0.868 48 0.867 95 0.867 41 0.866 88 "0.866°34
30 ' 0.870 51 0.869 98 0.869 45 0.868 93 0.868 40 0.867 87 0.867 33 0.866 79 0.866 26 0.865 72
31 0.869 91 0.869 38 - 0.868 85 0.868 32 0.867 79 0.867 26 0.866 72 0.866 19 086565 | ~ 086512
32 0.869 32 0.868 79 0.868 26 0.867 73 0.867 20 0.866 67 0.866 13 0.865 59 0.865 06- | . 0.864 52
33 0.868 73~ 0.868 20 0.867 67 0.867 13 0.866 60 0.866 07 0.865 53 0.364 99 086446 | - 0.863 92
34 0868 14 0.867 61 0.867 08 B.866 54 0.866 01 0.865 48 0.864 94 0.864 40 0.863 87 0.863 33
35 0.867 55 - 0.867 02 0.866 49 0.865 95 0.865 42 0.864 89 0.864 35 0.863 81 | ' 0.86328 0.862 74
36 0.866-98 0.866 45 0.865 91 0.865 38 0.864 84 0.864 31 0.863 77 0:863 23 03862 70 0.862 16
37 0.866 40 0.865 87 0.865 33 0.864 80 0.864 26 0.863 73 0.863 19 086265 - | 0:862 12 0.861 58
38 0.865 84 0.865 30 0.864 77 0.864 23 0.863 70 0.863 16 0.862 62 0.862 08 0.861 54 0.861 00
39 0.865 26 086473 -[. 0.864 19 0.863 66 0.863 12 0.862 59 0.862 03 0.861 51 0.860 98 0.860 44
40 0.864 71 0.864 17 0.863 64 0.863 10 0.862 57 0.862 03 0.861 49 0.860 95 0.860 41 0.859 87
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Temperature _ Percentages of Volume at 20°C
°C
76.0 762 764 76.6 768 710 772 77.4 77.6 77.8
10 0.878 63 0.878 10 0.877 57 0.877 03 0.876 50 0.875 97 0.875 43 0.874 90 0.874 36 0.873 83
11 0.877 88 0.877 35 0.876 82 0.876 29 0.875 76 0875 23 0.874 69 0.874 16 0.873 62 0.873 09
12 0.877 15 0.876 62 0.87609 0.875 56 0.875 03 0.874 50 0.873 96 0.873 42 0.872 89 0.872 35
13 0.876 42 0.875 89 0.875 36 0.874 83 0.874 30 0.873 77 0873 23 0.872 69 0872 15 0.871 61
14 0875 71 0.875 18 0.874 64 0874 11 0.873 57 0.873 04 0.872 50 0.871 96 0.871 43 0.870 89
15 0.875 00 0.874 47 0.873 93 0.873 40 0.872 86 0.872 33 0871 79 0.871 25 0.870 71 0.870 17
16 0.874 30 0873 77 0.873 23 0872 70 0.872 16 0.871 63 0.871 09 0.870 55 0.870 00 0.869 46
17. 0.873 60 0.873 07 0.872 54 087200 - 0.871 47 0.870 94 0.870 40 0.869 86 0.869 31 0.868 77
18 0.872 92 0.872 38 0.871 85 0.871 31 0.870 78 0870 24 0.869 70 0.869 16. 0.868 62 "~ 0.868 08
19 0872 24 0871 T 0.871 17 0.870 64 0.870 10 0.869 57 0.869 03 0.868 49 0.867 94 0.867 40
20 0.871 57 0.871 03 . 0.870 50 0.869 96 0.869 43 0.868 89 0.868 35 0.867 81 0.867 16 0.866 72
21 0.870 90 0.870 36 0.869. 83 0.869 29 0.868 76 0.868 22 0.867 68 0.867 13 0.866 59 0.866 04
22 0.870 4 0.869 70 0.869 17 0.868 63 0.868 10 0.867 56 0.867 02 0.866 47 0.865 93 0.865 38
23 0.869 58 0.869 04 0.868 S0 0.867 97 0.867 43 0.866 89 0.866 35 0.865 80 0.865 26 0.864 71
24 0.868 95. 0.868 41 0.867 87 0.867 34 0.866 80 0.866 26 0.865 72 0.865 17 0.864 63 0.864 08
25 0.868.30 . 0.867 76 0.867 22 0.866 69 0.866 15 0.865 61 0.865 07 0.864 52 0.863 98 0.863 43
26 . 0.867 68 0.867 14 0.866 60 0.866 05 0.865 51 0.864 97 .0.864 42 0.863 88 0.863 33 0862 79
27 0.867 05 0.866 51 0.865 97 0.865 43 0.864 89 .. 0.864 35 0.863 80 0.863 25 0.862 71 0.862 16
28 0.866 42 0.865 88" 0.865 .34 0.864 79 0.864 25 0.863 71 0.863 16 0.862 62 0.862 07 0.861 53
29 0.865 81 0.865 27 0.864 73. 0.864 18 0.863 64 0.863 10 0.862 55 086201 I} 0.86146 0.860 92
30 0.865 18 0.864 64 - 0.864 10, 0.863 56 0.863 02 - 0.862 48 0.861 93 086138 | 0.860 84 0.860 29
31 0.864 58 086404 | 0,863 50 0.862 95 0.862 41 0.861 87 .~ 0.861 32 0.860 77 0.860 23 0.859 68
32 0.863 98 0.863 44, 0.862 90 0.862 35 0.861 81 0.861 27 0.860 72 0.860 17 0.859 63 0.859 08
33 0.863 38 0.862 84 0.862 30 0.861 75 0.861 21 0.860 67 0.860 12 0.859 57 0.859 02 0.858 47
34 -0.862 79 0862 25 0.861 71 0.861 16 0.860 62 0.860 08 0.859 53 0.858 98 0.858 43 0.857 88
35 0.862 20 0.861 66 0.861 11 0.860 57 0.860 02 .0.859 48 0.858 93 0.858 38 0.857 83 0.857 28
36 0.861 62 0.861 08 0.860 53 0.859 90 0.859 44 " 0.858 90 0.858 35 ' 0.857 80 0.857 24 0.856 69
37 0.861 04 0.860 49 " 0.859 95 0.859 40 0.858 86 0.858 31 0.857 76 0.857 21 0.856 66 0.856 11°
38 0.860 46 0.859 92 0.859 37 0.858 83 0.858 28 0.857 74 0.857 19 0.856 64 0.856 08 0.855 53
39 0.859 90 0.859 35 0.858 80 0.858 26 085711 0.857 16 0.856 61 0.856 06 0.855 50 0.854 95
40 0.859 33 0.858 78 0.858 23 0.857 69 0.857 14 0.856 59 0.856 04 0.855 48 0.854 93 0.854 37
’ (Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
C ]
780 782 784 73.6 788 79.0 792 794 79.6 798
10 0.873 29 087275 0.872 21 0.871 66 0.871 12 0.870 58 0.870 03 0.869 48 0.868 92 0.868 37
1 0.872 55 0.872 00 0.871 46 0.870 91 0.870 37 0.869 82 0.869 27 0.868 72 0.868 17 0.867 62
12 0.871 81 0.871 27 0.870 72 0.870 18 0.869 63 0.869 09 0.868 54 0.867 99 0.867 43 0.866 88
13 087107 | 087053 0.869 98 . 0.869 44 0.868 89 0.868 35 0.867 80 0.867 25 0.866 70 0.866 15
14 0.870 35 0.869 80 0.869 26 0.868 71 0.868 17 0.867 62 0.867 07 0.866 52 0.865 96 0.865 41
15 0.869 63 0.869 08 0.868 54 0.867 99 0.867 45 0.866 90 0.866 35 0.865 80 0.865 24 0.864 69
16 0.868 92 0.868 38 0.867 83 0.867 29 0.866 74 0.866 20 0.865 64 0.865 09 0.864 53 0.863 98
17 0.868 23 0.867 68 0.867 13 0.866 59 0.866 04 0.865 49 0.864 94 0.864 39 0.863 83 0.863 28
18 0.867 54 0.866 99 0.866 44 0.865 90 0.865 35 0.864 80 0.864 25 0.863 69 0.863 14 0.862 58
19 . 0.866 86 0.866 31 0.865 76 0.865 21 0.864 66 0.864 11 0.863 55 0.863 00 0.862 44 0.861 89
20 0.866 18 0.865 63 0.865 08 0.864 53 0.863 98 0.863 43 0.862 87 0.862 32 0.861 76 0.861 21
21 0.865 50 0.864 95 0.864 40 0.863 86 0.863 31 0.862 76 0.862 20 0.861 64 0.861 09 0.860 53
2 0864 84 0.864 29 0.863 74 0.863 19 0.862 64 0.862 09 0861 53 0.860 98 0.860 42 0.859 87
23 0.864 17 0.863 62 0.863 07 0.862 52 0.861 97 0.861 42 0.860 87 0.860 31 0.859 78 0.859 20
A4 0.863 54 0.862 99 0.862 44 0.861 88 0.861 33 0.860 78 0.860 22 0.859 66 0.859 11 0.858 55
25 0.862 89 0.862 34 0.861 79 0.861 23 0.860 68 0.860 13 0.859 57 0.859 01 0.858 46 0.857 90
26 0.862 24 0.861 69 0.861 14 0.860 59 0.860 04 0.859 49 0.858 93 0.858 37 0.857 81 0.857 25
27 0.861 61 0.861 06 0.860 51 0.859 95 0.859 40 0.858 85 0.858 29 0.857 73 0.857 18 0.856 62
28 0.860 98 0.860 43 0.859 88 0.859 32 0.858 77 0.858 22 0.857 66 0.857 10 0.856 54 0.855 98
29 0.860 37 0.859 81 0.859 26 0.858 70 0.858 15 0.857 59 0.857 03 0.856 47 0.855 91 0.855 35
30 0.859 74 0.859 19 0.858 63 0.858 08 0.857 52 0.856 97 0.856 41 0.855 85 0.855 28 0.854 72
31 0.859 13 0.858 58 0.858 02 0.857 47 0.856 91 0.856 36 0.855 80 0.855 24 0.854 68 0.854 12
32 0.858 53 0.857 97 - 0.857 42 0.856 86 0.856 31 0.855 75 0.855 19 0.854 63 0.854 06 0.853 50
33 0.857 92 0.857 36 0.856 81 0.856 25 0.855 70 0.855 14 0.854 58 0.854 2 0.853 45 0.852 89
34 0.857 33 0856 77 0.856 21 0.855 66 0.855 10 0.854 54 0.853 98 0.853 42 0.852 85 0.852 29
35 0.856 73 0.856 17 0.855 62 0.855 06 0.854 51 0.853 95 0.853 39 0.852 82 0.852 26 0.851 69
36 0.856 14 0.855 58 0.855 02 0.854 47 0.853 91 0.853 35 0.852 79 0.852 22 0.851 66 0.851 09
137 0.855 56 0.855 00 0.854 44 0.853 88 0.853 32 0.852 76 0.852 20 0.851 63 0.851 07 0.850 50
38 0.854 98 0.854 42 0.853 86 0.853 31 0.852 75 0.852 19 0.851 62 0.851 05 0.850 49 0.849 92
39 0.854 40 0.853 84 0.853 28 0.852 73 0.852 17 0.851 61 0.851 04 0.850 47 0.849 91 0.849 34
40 0.853 82 0.853 26 0.852 70 0.852 14 0.851 58 0.851 02 0.850 45 0.849 89 0.849 32 0.848 76
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Temperature Percentages of Volume at 20°C
°C
80.0 80.2 80.4 80.6 80.8 81.0 - 812 814 81.6 81.8
10 0.867 82 0.867 26 0.866 70 0.866 15 0.865 59 0.865 03 0.864 47 0.863 90 0.863 34 0.862 77
11 0.867 07 0.866 51 0.865 95 0.865 40 0.864 84 0.864 28 0863 71 0.863 15 0.862 58 0.862 02
12 0.866 33 0..865 77 0.865 21 0.864 66 0.864 10 0.863 54 0.862 97 0.862 40 0.861 84 0.861 27
13 0.865 60 0.865 04 0.864 48 0.863 91 0.863 35 0.862 79 0.862 23 0.861 66 0.861.10 0.860 53
14 0.864 86 0.864 30 0.863 74 0.863 18 0.862 62 0.862 06 0.861 49 0.860 93 0.860 36, 0.859 80
15 0.864 14 0.863 58 0.863 02 0.862 45 0.861 89 0.861 33 0.860 76 0.860 20 0.859 63 0.859 07
16 0.863 42 0.862 86 0.862 30 0.861 75 0.861 19 0.860 63 0.860 06 0.859 49 0.858 92 0.858 35
17 0.862 73 0.862 17 0.861 61 0.861 04 0.860 48 0.859 92 0.859 35 0.858 78 0.858 22 0.857 65
18 0.862 03 0.861 47 0.860 91 0.860 34 0.859 78 0.859 22 0.858 65 0.858 08 0.857 52 0.856 95
19 0.861 33 0.860 77 0.860 21 0.859 65 0.859 09 0.858 53 0.857 96 0.857 39 0.856 82 0.856 25
20 0.860 65 0.860 09 0.859 53 0.858 96 0.858 40 0.857 84 0.857 27 0.856 70 0.856 13 0.855 56
21 0.859 97 0.859 41 0.858 85 0.858 28 0.857 712 0.857 16 0.856 59 0.856 02 0.855 45 0.854 88
22 0.859 31 0.858 75 0.858 18 0.857 62 0.857 05 0.856 49 0.855 92 0.855 35 0.854 77 0.854 20
23 0.858 65 0.858 08 0.857 52 0.856 95 0.856 39 0.855 82 0.855 25 0.854 68 0.854 11 0.853 54
24 0.857 9 0.857 43 0.856 86 0.856 30 0.855 73 0.855 17 0.854 60 0.854 03 0.853 45 0.852 88
25 0.857 34 0.856 78 0.856 21 0.855 65 0.855 08 0.854 52 0.853 95 0.853 37 0.852 80 0.852 22
26 0.856 69 0.856 13 0.855 56 0.855 00 0.854 43 0.853 87 0.853 30 0.852 72 0.852 15 0.851 57
27 0.856 06 0.855 49 0.854 93 0.854 36 0.853 80 0.853 23 0.852 65 0.852 08 0.851 50 0.850 93
28 0.855 42 0.854 85 0.854 29 0.853 72 0.853 16 0.852 59 0.852 02 0.851 44 0.850 87 0.850 29
29 0.854 19 0.854 22 0.853 65 0.853 09 0.852 52 0.851 95 0.851 38 0.850 80 0.850 23 0.849 65
30 0.854 16 0.853 59 0.853 03 . 0.852 46 0.851 90 0.851 33 0.850 75 0.850 18 0.849 60 0.849 03
31 0.853 56 0.852 99 0.852 42 0.851 85 0.851 28 0.850 71 0.850 13 0.849 56 0.848 98 0.848 41
32 0.852 94 0.852 37 0.851 80 0.851 24 0.850 67 0.850 10 0.849 52 0.848 95 0.848 37 0.847 80
33 0.852 33 0.851 76 0.851 19 0.850 63 0.850 06 0.849 49 0.848 91 0.848 33 0.847 76 0.847 18
34 0.851 73 0.851 16 0.850 59 0.850 01 0.849 44 0.848 87 0.848 29 0.947 72 0.847 14 0.846 57
, 35 0.851 13 0.850 56 0.849 99 0.849 42 0.848 85 0.848 28 0.847 70 0.847 12 0.846 55 0.845 97
36 0.850 53 0.849 96 0.849 39 0.848 82 0.848 25 0.847 68 0.847 10 0.846 52 0.845 95 0.845 37
37 0.849 94 0.849 37 0.848 80 0.848 22 0.847 65 0.847 08 084650 | 084592 0.845 35 0.844 77
38 0.849 35 0.848 78 0.848 21 0.847 64 0.847 07 0.846 50 0.845 92 0.845 34 0.844 76 0.844 18
39 0.848 77 0.848 20 0.847 63 0.847 05 0.846 48 0.845 91 0.845 33 0.844 75 0.844 16 0.843 58
40 0.848 19 0.847 62 0.847 04 0.846 47 0.845 89 0.845 32 0.844 74 0.844 16 0.843 58 0.843 00
(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Conid

Temperature Percentages of Volume at 20°C
°C
820 822 82.4 82.6 82.8 83.0 83.2 834 83.6 83.8
10 0.862 21 0.861 64 0.861 06 0.860 49 0.859 91 0.859 34 0.858 76 0.858 18 0.857 59 0.857 01
11 |+ 086145 0.860 88 0.860 31 0.859 73 0.859 16 0.858 59 0.858 01 0.857 42 0.856 84 0.856 25
12 0.860 70 0.860 13 0.859 55 0.858 98 0.858 40 0.857 83 0.857 25 0.856 67 0.856 08 0.855 50
13 0.859 97. 0.859 39 0.858 82 0.858 4 0.857 67 0.857 09 0.856 51 - 0.855 93 0.855 34 0.854 76
14 0.859 23. 0.858 65 0.858 08 0.857 50 0.856 93 0.856 35 0.855 77 " 0.855 19 0.854 60 0.854 02
15 0.858 50 0.857 92 0.857 35 0.856 77 0.856 20 0.855 62 0.855 04 0:854 45 0.853 87 0.853 28
16 0.857 78 0.857 21 0.856 63 0.856 06 0.855 48 0.854 91 0.854 32 0.853 74 0.853 15 0.852 57
17 0.857 08 0.856 50 0.855 93 0.855 35 0.854 78 0.854 20 0.853 61 0.853 03 0.852 44 0.851 86
18 0.856 38 0.855 80 0.855 22 0.854 65 0.854 07 0.853 49 0.852 90 0.852 32 0851 73 0.851 15
19 0.855 68 0.855 10 0.854 52 0.853 95° 0.853 37 0.852 79 0.852 20 0.851 62 0.851 03 0.850 45
20 0.854 99 0.854 41 0.853 83 0.853 26 0.852 68 0.852 10 0.851 51 0.850 93 0.850 34 0.849 76
21 0.854 31 0.853 73 0.853 15 0.852 S8 0.852 00 0.851 42 10.850 83 085025 |  0.849 66 0.849 08
22 0.853 63 0.853 05 0.852 47 0.851 90 0.851 32 0.850 74 0850 15 0.849 56 0.848 98 0.848 39
3 0.852 97 0.852 39 0.851 81 0.851 23 0.850 65 0.850 07 0.849 48 0.848 89 0.848 30 0.847 71
24 0.852 31 0.851 73 0.851 15 0.850 57 0.849 99 0.849 41 0.848 82 0.848 3 0.847 65 0.847 06
25 0.851 65 0.851 07 0.850 49 0.849 92 0.849 34 0.848 76 0.848 17 0.847 58 0.846 98 0.846 39
26 0.851 00 0.850 42 0.849 84 0.849 25 0.848 67 0.848 09 0.847 50 0.846 91 0.846 33 0.845 74
27 0.850 35 0.849 77 0.849 19 0.848 61 0.848 03 0.847 45 0.846 86 0.846 27 0.845 69 0.845 10
28 0.849 72 0.849 14 0.848 56 0.847 97 0.847 39 0.846 81 0.846 22 0.845 63 0.845 04 0.844 45
29 0.849 08 0.848 50 0.847 92 0.847 34 0.846 76 0.846 18 0.845 59 0.845 00 0.844 40 0.843 81
30 0.848 45 0.847 87 0.847 29 0.846 70 0.846 12 0.845 54 0.844 95 0.844 36 0.843 76 0.843 17
31 0.847 83 0.847 25 0.846 67 0.846 08 0.845 50 0.844 92 0.844 33 0.843 74 0.843 14 0.842 55
32 0.847 22 0.846 64 0.846 05 0.845 47 0.844 88 0.844 30 0843 T 0.843 11 0.842 52 0.841 92
33 0.846 60 0.846 02 0.845 43 0.844 85 0.844 26 0.843 68 0.843 09 0.842 50 0.841 90 0.841 31
34 0.845 9 0.845 40 0.844 82 0.844 23 0.843 65 0.843 06 0.842 47 0.841 88 0.841 28 0.840 69
35 0.845 39 0.844 80 0.844 22 0.843 63 0.843 05 0.842 46 0.841 86 0.841 27 0.840 67 0.840 08
36 0.844 79 0.844 20 0.843 62 0.843 03 0.842 45 0.841 86 0.841 26 0.840 67 0.840 07 0.839 48
37 0.844 19 0.843 60 0.843 01 0.842 43 0.841 84 0.841 25 0.840 65 0.840 06 0.839 46 0.838 87
38 0.843 60 0.843 01 0.842 42 0.841 84 0.841 25 0.840 66 0.840 06 0.839 47 0.838 87 0.838 28
39 0.843 00 0.842 41 0.841 83 0.841 24 0.840 66 0.840 07 0.839 47 0.838 87 083828 | 0.837 68
40 0.842 42 0.841 83 0.841 24 0.840 65 o] 0.840 06 0.839 47 0.838 88 0.838 28 0.837 69 0.837 09
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Temperature Percentages of Volume at 20°C
°C
84.0 84.2 844 84.6 84.8 85.0 852 854 85.6 858
10 0.856 43 0.855 84 0.855 25 0.854 65 0.854 06 0.853 47 0.852 87 0.852 27 0.851 67 0.851 07
11 0.855 67 0.855 08 0.854 49 0.853 90 0.853 31 0.852 72 0.852 12 0.851 51 0.850 91 0.850 30
12 0.854 92 0.854 33 0.853 74 0.853 14 0.852 55 0.851 96 0.851 36 0.850 76 0.850 16 0.849 56
13 - 0854 18 0.853 59 0.852 99 "~ 0.852 40 0.851 80 0.851 21 0.850 61 0.850 01 0.849 40 0.848 80
14 0.853 44 0.852 85 0.852 25 0.851 66 0.851 06 0.850 47 0.849 87 0.849 27 0.848 66 0.848 06
15 0.852 70 0852 11 0.851 52 0.850 92 0.850 33 0.849 74 0.849 14 0.848 53 0.847 93 0.847 32
16 0.851 98 0.851 39 0.850 79 0.850 20 0.849 60 0.849 01 0.848 41 0.847 81 0.847 20 0.846 60
17 0.851 27 0.850 68 0.850 09 0.849 49 0.848 90 0.848 31 0.847 70 0.847 10 0.846 49 0.845 89
18 0.850 56 0.849 97 0.849 38 0.848 78 0.848 19 0.847 60 0.846 99 0.846 39 0.845 78 0.845 18
19 0.849 86 0.849 27 0.848 68 0.848 08 0.847 49 ~0.846 90 0.846 29 0.845 69 0.845 08 0.844 48
20 0.849 17 0.848.57 0.847 98 0.847 38 0.846 79 0.846 19 0.845 59 044 98 0.844 38 0.843 77
21 0.848 49 0.847 89 0.847 30 0.846 70 0.846 11 0.845 51 0.844 90 0.844 30 0.843 69 0.843 09
22 0:847 80 0.847 20 0.846 61 0.846 01 0.845 42 0.844 82 0.844 21 0.843 61 0.843 00 0.842 40
23 0.847 12 0.846 52 0.845 93 0.845 33 0.844 74 0.844 14 0.843 53 0.842 93 - 0.842 32 0.841 72
24 0.846 47 0.845 87 0.845 27 0.844 68 0.844 08 0.843 48 0.842 87 0.842 27 0.841 66 0.841 06
25 0:845 80 0.845 20 0.844 61 0.844 01 0.843 42 10.842°82 0.842 21 0841 61 0.841 00 0.840 40
26 0.845 15 - 0.844 55 0.843 96 0.843 36 0.842 77 0.842 17 0.841 56 0.840 95 0.840 34 0.839 73
27 0.844.51 . 0.843 91 - 0.843 31 0842 71 0.842 11 0.841 51 0.840 90 0.840 30 0.839 €9 0.839
28 0.843 86 0.843 26 0.842 66 0.842 66 0.841 46 0.840 86 0.840 25 0.839 65 0.839 04 0.838 44
29 - 0.843 22 0.842 62 0842 02 - 0.841 43 0.840 83 0.840 23 0.839 62 0.839 01 0.838 40 0.837 79
30 0.842 58 0.841 98 0.841 38 0.840 79 0.840 19 0.839 59 0.838 98 0.838 37 0.837 76 0.837 15
31 0.841 96° 0.841 36 - 0.840 76 0.840 16 0.839 56 0.838 96 0.838 35 0.837 74 0.837 13 0.836 52
32 0.841 33 0.840 73 0.840 13 0.839 54 0.838 94 0.838 34 083773 0.837 12 0.836 51 0.835 90
33 0.840 72 0.840 12 0.839 52 -0.838 91 0.838 31 0.837 71 0.837 10 0.836 49 0.835 88 0.835 27
34 0.840 10 0.839 50 0.838 90 0.838 29 0.837 69 0.837 09 0.836 48 0.835 87 0.835 25 0.834 64
35 0.839 48 0.838 88 0.838 28 0.837 ¢7 0.837 07 0.836 47 0.835 86 0.835 25 0.834 64 0.834 03
36 0.838 88 0.838 28 0.837 68 083707 | 0.83647 0.835 87 0.835 26 0.834 65 0.834 03 0.833 42
37 0.838 27 0.837 67 0.837 07 0.836 46 0.835 86 0.835 26 0.834 65 0.834 4 0.833 42 0.832 81
38 0.837 68 0.837 08 0.836 47 0.835 87 0.835 26 0.834 66 0.834 05 0.833 44 0832 82 0.832 21
39 0.837 08 0.836 48 0.835 87 0.835 27 0.834 66 0.834 06 0.833 45 0.832 83 0.832 22 0.831 60
40 0.836 50 0.835 89 0.835 28 0.834 68 - 0.834 07 0.833 46 0.832 85 0.832 23 0.831 62 0.831 00

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Percentages of Volume at 20°C

Temperature
°C
86.0 862 864 86.6 86.8 87.0 87.2 874 87.6 878
10 0.850 47 0.849 86 0.849 25 0.848 63 0.848 02 0.847 41 0.846 79 0.846 16 0.845 54 0.844 91
11 0.849 70 0.849 09 0.848 48 0.847 87 0.847 26 0.846 65 0.846 02 0.845 40 0.844 77 0.844 15
12 0.848 96 0.848 35 0847 73 0.847 12 0.846 50 0.845 89 0.845 27 0.844 64 0.844 02 0.843 39
13 0.848 20 0.847 59 0.846 97 0.846 36 0.845 714 0.845 13 0.844 51 0.843 88 0.843 26 0.842 63
14 0.847 46 0.846 85 0.846 23 0.845 62 0.845 00 0.844 39 0.843 76 0.843 14 0.842 51 0.841 89
15 0.846 72 0.846 11 0.845 49 0.844 88 0.844 26 0.843 65 0.843 02 0.842 40 0.841 77 0.841 15
16 0.846 00 - 0.845 39 0.844 77 0.844 16 0.843 54 0.842 93 0.842 30 _ 0.841 67 0.841 05 0.840 42
17 0.845 28 0.844 67 0.844 05 0.843 44 0.8342 82 0.842 21 0.841 58 0.840 95 0.840 33 0.839 70
18 0.844 57 0.843 96 0.843 34 0.842 73 0.842 11 0.841 50 0.840 87 0.840 24 0.839 62 0.838 99
19 0.843 87 0.843 25 0.842 64 0.842 02 0.841 41 0.840 0.840 16 0.839 54 0.838 91 0.838 29
20 . 0.843 17 0.842 56 0.841 94 0.841 33 0.840 71 0.840 10 0.839 47 0.838 84 0.838 22 0.837 59
21 0.842 48 0.841 86 0.841 25 0.840 63 0.840 02 0.839 40 0.838 77 0.838 14 0.837 52 0.836 89
22 0841 79 0.841 17 . 0.840 56 0.839 94 0.839 33 0838 71 0.838 08 0.837 45 0.836 83 0.836 20
23 0.841 11 0.840 49 0.839 88 0.839 26 0.838 65 0.838 03 0.837 40 0.836 77 0.836 15 0.835 52
24 0.840 45 0.839 83 0.839 22 0.838 60 0.837 9 0.837 37 0.836 74 0.836 11 0.835 49 0.834 86
25 083979 0.839 17 0.838 55 0837 M4 0.837 32 0.836 70 0.836 07 0.835 4 0.834 81 0.834 18
26 0.839 12 0.838 50 0.837 89 0.837 27 0.836 66 0.836 04 0.835 41 0.834 78 0.834 16 0.833 53
27 0.838 48 0.837 86 083724 0.836 62 0.836 00 0.835 38 0.834 75 0.834 12 0.833 50 0.832 87
28 0.837 &3 0.837 21 0.836 59 0.835 98 0.835 36 0.834 74 0.834 11 0.833 48 0.832 84 0.832 21
29 0.837 18 . 0.836 56 0.835 94 0.835 33 0.834 71 0.834 09 0.833 46 0.832 83 0.832 20 0.831 57
30 0.836 54 0.835 92 0.835 30 0.834 68 0.834 06 0833 4 0.832 81 0.832 18 0.831 56 0.830 93
31 0.835 91 '0.835 29 0.834 67 0.834 05 0.833 43 0.832 81 0.832 18 0.831 55 0.830 92 0.830 29
32 0.835 29 0.834 67 0.834 05 0.833 43 0.832 81 0.832 19 0.831 56 0.830 93 . 0.830 29 0.829 66
33 0.834 66 0.834 4 0.833 42 0832719 0.832 17 0.831 55 0.830 92 0.830 29 0.829 66 0.829 03
34 0.834 03 0.833 41 0.832 79 0.832 17 0.831 55 0.830 93 0.830 30 0.829 67 0.829 03 0.828 40
35 0.833 42 0.832 80 0.832 18 0.831 55 0;830 93 0.830 31 0.829 68 0.829 05 0.828 41 0.827 78
36 0.832 81 0.832 19 0.831 57 0.830 94 0.830 32 0.829 70 0.829 07 0.828 43 0.827 80 0.827 16 »
37 083220 0.831 58 0.830 95 0.830 33 0.829 70 0.829 08 0.828 45 0.827 82 0.827 18 0.826 55
38 0.831 60 0.830 98 0.830 35 0.829 73 0.829 10 0.828 48 0.827 85 0.827 21 0.826 58 0.825 94
39 0.830 99 0.830 37 0.829 75 0.829 12 0.828 50 0.827 88 0.827 24 0.826 61 0.825 97 0.825 34
40 0.830 39 0.829 77 0.829 14 0.828 52 0.827 89 0.827 27 0.826 64 0.826 00 0.825 37 0.824 73_'
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Temperature — Percentages of Volume at 20°C
°C
88.0 88.2 884 88.6 8838 89.0 89.2 89.4 89.6 893
10 0.844 29 0.843 65 0.843 01 0.842 38 0.841 74 0.841 10 0.840 45 0.839 79 0.839 14 0.838 48
11 0.843 52 0.842 88 0.842 24 0.841 61 0.840 97 0.840 33 0.839 68 0.839 03 0.838 37 0.837 72
12 0.842 77 0.842 13 0.841 49 0.840 85 0.840 21 0.839 57 0.838 92 0.838 27 0.837 61 0.836 96
13 0.842 01 0.841 37 0.840 73 0.840 10 0.839 46 0.838 82 0.838 17 0.837 51 0.836 86 0.836 20
14 0.841 26 0.840 62 0.839 98 0.839 35 0.838 71 0.838 07 0.837 42 0.836 76 0.836 11 0.835 45
15 0.840 52 0.839 88 0.839 24 0.838 60 0.837 96 0.837 32 0.836 67 0.836 02 0.835 36 0834 71
16 0.839 79 0.839 15 0.838 51 0.837 88 0.837 24 0.836 60 0.835 95 0.835 29 0.834 64 0.833 98
17 0.839 07 0.838 43 0.837 79 0.837 16 0.836 52 0.835 88 083523 0.834 57 0.833 92 0.833 26
18 0.838 36 0837 72 0.837 08 0.836 45 0.835 81 0.835 17 0.834 51 0.833 86 0.833 20 0.832 55
19 0.837 66 0.837 02 0.836 38 083573 0.835 09 0.834 45 0.833 80 0.833 14 0.832 49 0.831 83
20 0.836 96 0.836 32 0.835 68 0.835 4 0.834 40 0.833 76 0.833 10 0.832 45 0.831 79 0.831 14
21 0.836 26 0.835 62 0.834 98 0.834 34 0.833 70 0.833 06 0.832 40 0.831 75 0.831 09 0.830 44
22 0.835 57 0.834 93 0.834 29 0.833 65 0.833 01 0.832 37 083171 0.831 06 0.830 40 0.829 75
23 0.834 89 0.834 25 0.833 61 0.832 97 0.832 33 0.831 69 0.831 03 0.830 38 0.829 72 0.829 07
24 0.834 23 0.833 59 0.832 95 0.832 30 0.831 66 0.831 02 0.830 36 0829 71 0.829 05 0.828 40
25 0.833 55 0.832 91 0.832 27 0.831 63 0.830 9 0.830 35 0.829 69 0.829 04 0.828 38 0.827 73
26 0.832 90 0.832 26 0.831 61 0.830 97 0.830 32 0.829 68 0.829 02 0.828 37 0.827 1 0.827 06
27 0.832 24 0.831 60 0.830 96 0.830 31 0.829 67 0.829 03 0.828 37 0.827 71 0.827 06 0.826 40
28 0.831 58 0.830 94 0.830 30 0.829 65 0.829 01 0.828 37 0.827 71 0.827 06 0.826 40 0.825 75
29 0.830 94 0.830 30 0.829 65 0.829 01 0.828 36 0.827 712 0.827 06 0.826 41 0.825 75 0.825 10
30 0.830 30 0.829 66 0.829 01 0.828 37 082772 0.827 08 0.826 42 0.825 76 0.825 11 0.824 45
31 0.829 66 0.829 02 0.828 37 0827 73 0.827 08 0.826 44 0.825 78 0.825 12 0.824 47 0.823 81
32 0.829 03 0.828 39 0.827 74 0.827 10 0.826 45 0.825 81 0.825 15 0.824 49 0.823 84 0.823 18
33 0.828 40 0.827 76 0.827 11 0.826 47 0.825 82 0.825 18 0.824 52 0.823 86 0.823 21 0.822 55
34 0.827 77 0.827 13 0.826 48 0.825 84 0.825 19 0.824 55 0.823 89 0.823 23 0.822 58 0.821 92
35 0.827 15 0.826 51 0.825 86 0.825 22 0.824 57 0.823 93 0.823 27 0.822 61 0.821 96 0.821 30
36 0.826 53 0.825 89 0.825 24 0.824 60 0.823 95 0.823 31 '0.822 65 0.821 99 0.821 34 0.820 68
37 0.825 92 0.825 27 0.824 63 0.823 98 0.823 34 0.822 69 0.822 03 0.821 37 0.820 72 0.820 06
38 0.825 31 0.824 66 0.824 02 0.823 37 0.822 73 0.822 08 0.821 42 0.820 76 0.820 11 0.819 45
39 0.824 70 0.824 05 0.823 41 0.822 76 0.822 12 0.821 47 0.820 81 0.820 15 0.819 49 0.818 83
40 0.824 10 0.823 45 0.822 81 0.822 16 0.821 52 0.820 87 0.820 21 0.819 55 0.818 89 0.818 23
(€ontinued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

‘Temperature Percentages of Volume. at 20°C
°C
90.0 902 90.4 90.6 90.3 91.0 912 914 91.6 91.8
10 0.837 83 0.837 16 0.836 49 0.835 83 0.835 16 0.834 49 0.833 80 0.833 11 0.832 42 0.831 73
11 0.837 07 083640 | 083573 083506 .1 0834139 0833 72 0.833 03 0.832 34 0.831 66 0.830 97
12 0.836 31 0835 64 0.834 97 0.834 30 0833 63 0.832 96 083227 0.831 58 0.830 90 0.830 21
13 0.835 55 0.834 88 0.834 21 0.833 54 0.832 87 0.832 20 0.831 51 0.830 82 0.830 13 0.829 44
14 0.834 80 0.834 13 0.833 46 083279 | 083212 0.831 45 0.830 76 0.830 07 0.829 38 0.828 69
15 0.834 06 083339 | 083272 0.832 04 0.831 37 0.830 70 0.830 01 0.829 32 0.828 63 0.827 94
16 0.833 33 083266 | 08319 0.831 31 0.830 &4 0.829 97 0.829 28 0.828 59 0.827 91 0.827 22
17 0.832 61 0.831 94 0.831 27 0.830 59 0.829 92 0.829 25 0.828 56 0.827 87 0.827 18 0.826 49
18 0.831 89 0.831 22 083055 0.829 88 0.829 21 0.828 54 0.827 85 0.827 16 0.826 47 0.825 78
19 0.831 18 0.830 51 0.829 84 0.829°17 0.828 50 0.827 83 0.827 14 0.826 45 0.825 76 0.825 07
20 0.830 48 0.829 81 0.829 14 0.828 46 0827719 0.827 12 0.826 43 0.825 74 0.825 05 0.824 36
21 0829 78 0829 11 0.828 4 0.827 76 0.827 09 0.826 42 1 082573 0.825 04 0.824 35 0.823 66
2 0.829 09 0.828 42 082775 0.827 07 0.826 40 082573 0.825 04 0.824 35 0.823 66 0.822 97
23 0.828 41 0.827 74 0.827 07 0.826 39 0.825 72 082505 | 0.82436 0.823 67 0.822 98 0.822 29
24 0.827 714 0.827 07 0.826 40 0825 12 0.825 05 0.824 38 0.823 69 0.823 00 0.822 31 0.821 62
25 0.827 07 0.826 40 0.825 72 0.825 05 0.824 37 0.823 70 0.823 01 0.822 32 0.821 63 0.820 94
26 0.826-40 082573 | 082506 | 082438 0823 1 0823 (4 0.822 35 0.821 66 0.820 97 0.820 28
27 0825 74 0.825 07 0.824 40 0.823 72 0.823 05 0.822 38 0.821 69 0.821 00 0.820 31 0.819 62
28 0.825 09 1 0.824 42 0.823 74 0.823 07 0.822 39 0.821 72 0.821 03 0.820 34 0.819 66 0.818 97
29 0.824 44 0823 77 0.823 10 0.822 42 082175 0.821 08 - 0.820 39 0.819 70 - 0819 00 0.818 31
30 0823 79 0.823 12 0822 4 0.821 77 0.821 09 0.820 42 0819 73 0.819 04 0.818 35 0.817 66
31 0.823 15 0.822 48 0.821 81 0.821 13 0.820 46 0.819 19 0.819 10 0.818 41 0.817 71 0.817 02
32 0.822 52 0.821 85 0.821 18 082050 | 081983 . 0.819 16 0.818 47 0.817 78 0.817 09 0.816 40
33 0.821 89 0821 22 0.820 55 0.819 87 0.819 20 0.818 53 0.817 84 0.817 15 0.816 46 0.815 77
34 0.821 26 0.820 59 0.819 92 0.819 24 0.818 57 0.817 90 0.817 21 0.816 52 0.815 82 0.815 13
35 0.820 64 0.819.97 0.819 29 0.818 62 0.817 94 0.817 27 0.816 58 0.815 89 0.815 20 0.814 51
36 0.820 02 0.819 35 0.818 67 0.818 00 0.817 32 0.816 65 0.815 96 0.815 27 0.814 59 0.813 90
37 0.819 40 0.818 73 0.818 05 0.817 38 0.816 70 0.816 03 0.815 34 0.814 65 0.813 97 '0.813 28
38 0818 79 0.818 12 0.817 45 0.816 77 0.816 10 0.815 43 0.814 74 0.814 05 0.813 36 0.812 67
39 0.818 17 0.817 50 0.816 83 0.816 16 0.815 49 0.814 82 0.814 13 0813 44 081275 0.812 06
-40 0.817 57 . 0.816 90 0.816 23 0.815 55 0.814 88 0.814 21 0.813 52 0.812 83 0.812 14 0.811 45

=
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Temperature Percentages of Volume at 20°C
°C
92.0 922 924. 92.6 928 930 93.2 934 93.6 938

10 0.831 04 0.830 33 0.829 62 0.828 92 0.828 21 0.827 50 0.826 77 0.826 03 0.825 30 0.824 56
11 0.830 28 0.829 57 0.828 86 0.828 15 0.827 44 0.826 73 0.826 00 0.825 26 0.824 53 082379 .
12 0.829 52 0.828 81 . 0.828 10 0.827 38 0.826 67 0.825 96 0825 3 0.824 49 0.823 76 0.823 02
13 0.828 75 0.828 04 0.827 33 0.826 63 0.825 92 0.825 21 0.824 47 0.823 714 0.823 00 0.822 27
14 0.828 00 0.827 29 0.826 58 0.825 87 0.825 16 0.824 45 0823 712 0.822 98 082225 0.821 51
15 0.827 25 0.826 54 0.825 83 0.825 13 0.824 42 0823 71 0822 97 0.822 24 0.821 50 0.820 77
16 0.826 53 0.825 82 0825 11 0.824 40 0.823 69 0.822 98 0.822 4 0.821 51 0.820 77 0.820 04
17 0.825 80 0.825 09 0.824 38 0.823 67 0.822 96 0.822 25 0.821 52 0.820 78 0.820 05 0.819 31
18 0.825 09 0.824 38 082367 | 082295 0822 4 0.821 53 0.820 79 0.820 06 0.819 32 0.818 59
19 0.824 38 0.823 67 0.822 96 0822 24 0.821 53 0.820 82 0.820 09 0.819 35 0.818 62 0.817 88
20 0.823 67 0.822 96 0.822 25 0.821 54 0.820 83 0.820 12 0819 38 0.818 65 0.817 91 0817 18
21 0.822 97 0.822 26 0.821 55 0.820 34 0.820 13 0.819 42 0.818 68 0.817 95 0.817 21 0.816 48
2 0.822 28 0.821 57 0.820 86 0.820 15 0.819 44 0818 73 0.818 00 0.817 26 0.816 53 0.815 79
23 0.821 60 0.820 89 0.820 18 0.819 46 0.818 75 0.818 04 0.817 30 0.816 57 0.815 83 0.815 10
4 - 0.820 93 0.820 22 0.819 51 0818 9 0.818 08 0.817 37 0.816 63 0.815 90 0.815 16 0.814 43
25 0.820 25 . 0.819 54 0.818 83 . 0818 12 0.817 41 0.816 70 0.815 96 081523 0.814 49 0.813 76
26 0.819 59 0.818 88 0.818 17 0.817 45 0.816 74 0.816 03 0.815 30 0.814 56, 0.813 83 0313 9
27 0.818 93 0.818 22 0.817 51 0.816 79 0.816 08 0.815 37 0.814 64 0.813 90 0.813 17 0.812 43
28 0.818 28 0.817 57 0.816 86 0.816 14 0.815 43 0814 72 0.813 98 0.813 25 0.812 51 0.811 78
29 0.817 62 0.816 91 0.816 20 0.815 49 0.814 78 0.814 07 0.813 33 0.812 60 0.811 86 0.811 13
30 0.816 97 0.816 26 0.815 55 0.814 83 0.814 12 0.813 41 0.812 68 0.811 94 0.811 21 0.810 47
31 0.816 33 0.815 62 0.814 91 0.814 20 0.813 49 0.812 78 0.812 05 0.811 31 0.810 58 ' 0.809 84
32 0.815 71 0.815 00 0.814 29 0.813 57 0.812 86 0.812 15 03811 42 0.810 69 0.809 95 0.809 22
33 0.815 08 0.814 37 0.813 66 0.812 95 081224 0.811 53 0.810 80 0.810 06 0.809 33 0.808 59
34 0.814 44 0.813 713 0.813 02 0.812 32 0.811 61 0.810 90 0.810 17 0.809 43 0.808 70- 0.807 96
35 0.813 82 0.813 11 0.812 40 0.811 70 0.810 99 0.810 28 0.809 55 0.808 81 0.808 08 0.807 34
36 0.813 21 0.812 50 0.811 79 0.811 08 0.810 37 0.809 66 0.808 93 0.808 20 . 0.807 46 0.806 73
37 0.812 59 0.811 88 02811 17 0.810 46 0.809 75 0.809 4 0.808 31 0.807 58 0.806 85 0.806 12

38 0.811 98 0.811 27 0.810 56 0.809 85 0.809 14 0.808 43 0.807 70 0.806 97 0.806 24 0.805 51
39 | 081137 0.810 66 0.809 95 0.809 25 0.808 54 0.807 83 0.807 10 0.806 37 0.805 65 0.804 92
40 0.810 76 0.810 05 0.809 35 0.808 64 0.807 94 0.807 23 0.806 50- 0.805 77 0.805 05 0.804 32

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Contd

Temperature Percentages of Volume at 20°C
‘C
94.0 942 9.4 94.6 9438 95.0 95.2 95.4 95.6 95.8

10 0.823 83 0.823 07 0.822 31 0.821 54 0.820 78 0.820 02 0819 23 0.818 43 0.817 64 0.816 84
11 0.823 06 0.822 30 0.821 54 0.820 77 0.820 01 0.819 25 0.818 46 0.817 66 0.816 87 0.816 07
12 0.822 29 0.821 53 0.820 77 0.820 00 0.819 24 0.818 48 0.817 69 0.816 89 0.816 10 0.815 30
13 0.821 53 0.820 77 0.820 01 0.819 25 0.818 49 0817 73 0.816 93 0.816 14 0.815 34 0.814 55
14 0.820 78 0.820 02 0.819 26 0.818 49 0817 73 0.816 97 0.816 17 0.815 38 0.814 58 0.813 79
15 0.820 03 0.819 27 0.818 51 0.817 74 0.816 98 0.816 22 0.815 43 0.814 63 0.813 84 0.813 04
16 0.819 30 0.818 54 0.817 718 0.817 01 0.816 25 0.815 49 0.814 69 0.813 %0 0.813 10 0.812 31
17 0.818 58 0.817 82 0.817 05 0.816 29 0.815 52 0814 76 0.813 97 0.813 17 0.812 38 0.811 58
18 0.817 85 0.817 09 0.816 33 0.815 56 0.814 80 0.814 04 0.813 25 0.812 45 0.811 66 0.810 86
19 0817 15 0.816 39 0.815 63 0.814 86 0.814 10 0813 34 0812 54 0.811 75 0.810 95 0.810 16
20 0.816 44 0.815 68 0.814 92 0.814 15 0.813 39 0.812 63 0811 84 0811 04 0.810 25 0.809 45
21 0.815 74 0.814 98 0.814 22 0.813 45 0.812 69 0.811 93 0811 13 0.810 34 0.809 54 0.808 75
22 0.815 06 0.814 30 . 0.813 53 0812 77 0.812 00 0.811 24 0.810 45 0.809 65 0.808 86 0.808 06
23 0.814 36 0.813 60 0.812 84 0.812 08 0.811 32 0.810 56 0.809 76 0.808 97 0.808 17 0.807 38
/) 0813 69 0.812 93 0.812 17 0.811 41 0.810 65 0.809 89 0.809 09 0.808 30 0.807 50 0.806 71
25 0.813 02 0.812 26 0.811 50 0.810 73 0.809 97 0.809 21 0.808 42 0.807 62 0.806 83 0.806 03
26 0.812 36 0.811 60 0.810 83 0.810 07 0.809 30 0.808 54 0.807 75 0.806 96 0.806 16 0.805 37.
27 0.811 70 0.810 94 0.810 18 0.809 41 0.808 65 0.807 89 0.807 10 0.806 30 0.805 51 0.804 71
28 0.811 04 0.810 28 0.809 52 0.808 75 0.807 99 0.807 23 0.806 44 0.805 65 0.804 85 0.804 06
29 0.810 39 0.809 63 0.808 87 0.808 11 0.807 35 0.806 59 0.805 80 0.805 01 0.804 21 0.803 42
30 0.809 74 0.808 98 0.808 22 0.807 46 0.806 70 0.805 94 0.805 15 0.804 36 0.803 56 0.802 77
31 0.809 11 0.808 35 0.807 59 0.806 83 0.806 07 0.805 31 0.804 52 0.803 73 0.802 M4 0.802 15
32 0.808 49 0.807 73 0.806 97 0.806 20 0.805 44 0.804 68 0.803 89 0.803 10 0.802 31 0.801 52
33 0.807 86 0.807 10 0.806 34 0.805 58 0.804 82 0.804 06 0.803 27 0.802 48 0.801 69 0.800 90
34 0.807 23 0.806 47 0.805 71 0.804 96 0.804 20 0.803 44 0.802 65 0.801 86 0.801 07 0.800 28
35 0.806 61 0.805 85 0.805 10 0.804 34 0.803 59 0.802 83 0.802 04 0.801 25 0.800 46 0.799 67
36 0.806 00 0.805 24 0.804 48 0.803 713 0.802 97 0.802 21 0.801 42 0.800 64 0.799 85 0.799 07
37 0.805 39 0.804 63 0.803 88 0.803 12 0.802 37 0.801 61 0.800 82 0.800 03 0.799 25 0.798 46
38 0.804 78 0.804 03 0.803 27 0.802 52 0.801 76 0.801 01 0.800 22 0.799 44 0.798 65 0.797 87
39 0.804 19 0.803 43 0.802 68 0.801 92 0.801 17 0.800 41 0.799 63 0.798 84 0.798 06 0.797 27
40 0.803 59 0.802 83 0.802 08 0.801 32 0.800 57 0.799 81 0.799 03 0.798 25 0.797 46 0.796 68
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Temperature Percentages of Volume at 20°C
°C
96.0 96.2 96.4 96.6 9.8 97.0 97.2 974 97.6 978
10 “0.816 05 0.815 22 0.814 39 © 0.813 56 0.812 73 0.811 90 0.811 02 0.810 i4 0.809 26 0.808 38
11 0.815 28 0.814 45 0.813 62 0.812 78 0.811 95 0.811 12 0.810 24 0.809 36 0.808 49 0.807 61
12 0.814 51 0.813 68 0.812 85 0.812 02 0.811 19 0.810 36 0.809 48 0.808 60 0.807 72 0.806 84
13 0.813 75 0.812 92 0.812 09 0.811 25 0.810 42 0.809 59 0.808 71 0.807 83 0.806 96 0.806 08
14 0.812 99 0.812 16 0.811 33 0.810 50 0.809 67 0.808 84 0.807 96 0.807 08 0.806 21 0.805 33
i5 0.812 25 0.811 42 0.810 55 0.809 75 0.808 92 0.808 (5 0.807 21 0.806 33 0.805 46 0.804 S8
16 0.811 51 0.810 68 0.809 85 0.809 02 0.808 19 0.807 36 0.806 48 0.805 60 0.804 73 0.803 85
17 0.810 79 0.809 96 0.809 13 0.808 29 0.807 46 0.806 63 0.805 75 0.804 87 0.804 00 0.803 12
18 0.810 07 0.809 24 0.808 41 0.807 57 0.806 74 0.805 91 0.805 03 0.804 15 0.803 28 0.802 40
19 0.809 36 0.808 53 0.807 70 0.806 87 0.806 04 0.805 21 0.804 33 0.803 45 0.802 57 0.801 69
20 0.808 66 0.807 83 0.806 99 - 0.806 16 0.805 32 0.804 49 0.803 61 0.802 74 0.801 86 0.800 99
21 0.807 95 0.807 12 0.806 29 0.805 46 0.804 63 0.803 80 0.802 92 0.802 05 0.801 17 0.800 30
22 0.807 27 0.806 44 0.805 61 0.804 77 0.803 94 0.803 11 0.802 23 0.801 35 0.800 48 0.799 60
23 0.806 58 0.805.75 0.804 92 0.804 09 0.803 26 0.802 43 0.801 55 0.800 67 0.799 80 0.798 92
24 | 080591 | 080508 | 080425 | 080342 | 08025 | 080176 | 080088 | 080001 | 079913 | 079826
25 0.805 24 0.804 41 0.803 58 0.802 74 0.801 91 0.801 08 0.800 21 0.799 33 0.798 46 0.797 58
26 0.804 58 0.803 75 0.802 92 0.802 09 0.801 26 0.800 43 0.799 55 0.798 68 0.797 80 0.796 93
27 0.803 92 0.803 09 0.802 26 0.801 43 0.800 60 0799 17 0.798 89 0.798 02 0.797 14 0.796 27
28 0.803 27 0.802 44 0.801 61 0.800 78 0.799 95 0.799 12 0.798 25 0.797 37 0.796 50 0.795 62
29 0.802 63 0.801 80 0.800 97 0.800 14 0.799 31 0.798 48 0.797 61 0.796 73 0.795 86 0.794 98
30 0.801 98 0801 15 0.800 32 0.799 50 0.798 67 0.799 84 0.796 97 0.796 09 0.795 22 0.794 34
31 0.801 36 0.800 53 0.799 70 0.798 87 0.798 04 0.797 21 0.796 34 - 0.795 47 0.794 59 0.793 72
32 0.800 73 0.799 90 0.799 08 0.798 25 0.797 43 0.796 60 0795 73 0.794 85 0.793 98 0.793 10
33 0.800 11 0.799 28 0.798 46 0.797 63 0.796 81 0.795 98 0.795 11 0.794 23 0.793 36 0.792 48
34 0.799 49 0.798 66 0.797 84 0.797 01 0.796 19 0.795 36 0.794 49 0.793 62 0.792 74 0.791 87
35 0.798 88 0.798 05 0.797 23 0.796 40 0.795 58 0.794 75 0.793 88 0.793 01 0.792 14 0.791 27
36 0.798 28 0.797 45 0.796 63 0.795 80 0.794 98 0.794 15 0.793 28 0.792 41 0.791 54 0.790 67 -
37 0.797 67 0.796 85 0.796 02 0.795 20 0.794 37 “0.793 55 0.792 68 0.791 81 0.790 94 0.790 07
38 0.797 08 0.796 26 0.795 44 0.794 61 0.793 79 0.792 97 0.792 10 0.791 23 0.790 36 0.789 49
39 0.796 49 0.795 67 0.794 85 0.794 02 0.793 20 0.792 38 0.791 51 0.790 64 0.789 77 0.788 90
40 0.795 90 0.795 08 0.794 26 0.793 43 0.792 61 0.791 79 0.790 92 0.790 05 0.789 19 0.788 32

(Continued)
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Table 1 Apparent Relative Densities of Aqueous Ethanol at Various Temperatures —Citd

Temperature Percentages of Volume at 20°C -
°C
98.0 98.2 984 98.6 983 99.0 992 99.4 99.6 993 100.0
10 0.807 50 0.806 57 | 0.805 63 0.804 70 0.803 76 0.802 83 0.801 82 0.800 81 0.799 719 0798 78 | 0.797 77
11 0.806 73 0.80579 | 0.804 86 0.803 92 0.802 99 0.802 05 0.801. 04 0.800 03 0.799 02 0.798 01 | 0.797 00
12 0.805 96 0.805 03 | 0.804 09 0.803 16 0.802 22 0.801 29 0.800 28 0.799 27 0.798 25 079724 | 0796 23
13 0.805 20 0.804 27 | 0.803 33 0.802 40 0.801 46 0.800 53 0.799 52 0.798 51 0.797 50 0.796 49 | 0.795 48
14 0.804 45 0.803 52 | 0.802 58 0.801 65 0.800 71 0.799 718 0.798 77 0.797 76 0796 75- | 079574 | 0.794 73
15 0.803 70 0.802 77 | 0.801 83 0.800 90 0.799 96 0.799 03 0.798 02 0.797 01 0.796 01 0.79500 | 0.793 9
16 0.802 97 0.802 04 | 0.801 10 0.800 17 0799 23 0.798 30 0.797 29 0.796 28 0.795 28 0.794 27 | 0.793 26
17 0.802 24 0.801 31 | 0.800 38 0.799 4 0.798 51 0.797 58 0.796 57 0.795 56 . | 0.794 56 0.793 55 | 0.792 54
18 0.801 52 0.800 59 | 0.799 66 0.798 72 0.797 19 0.796 86 0.795 85 0.794 85 0.793 84 0.792 84 | 0.791 83
19 0.800 81 0.799 88 | 0.798 95 0.798 01 0.797 08 0.796 15 079514 | 0.794 14 0.793,13 | 079213 | 0.791 12
20 0.800 11 0.799 18 | 0.798 25 0.797 31 0.796 38 0.795 45 0.794 44 0.793 44 0.792 43 0.791 43 | 0.790 42
21 0.799 42 0.798 49 | 0.797 55 0.796 62 0.795 68 0.794 75 079375 | 079274 0.791 74 079073 | 0789 73
22 0.798 72 079779 | 0.796 86 0.795 93 0.795 00 | 0.794 07 0.793 07 0.792 06 0.791 06 0.790 05 | 0.789 05
23 0798 04 | 0.797 11 | 0.796 18 0.795 25 0.794 32 0.793 39 0.792 39 0.791 38 0.790 38 0.789 37 | 0.788 37
24 0.797 38 0.796 45 | 0.795 52 0.794 58 0.793 65 0.792 72 0.791 72 0.790 71 °f 0.789 71 0.788 70 | 0.787 70
25 0.796 71 0.795 78 | 0.794 85 0.793 92 0.792 99 0.792 06 0.791 06 0.790 05 0.789°05-| ~ 0.788 04 | 0.787 04
26 0.796 05 0.795 12 | 0.794 19 0.793 25 0.792 32 0.791 39 0.790 39 0.789 39 0.788 38 0787 38 | 0.786 38
27 0.795 39 0.794 46 | 0.793 53 0.792 60 0.791 67 0.790 74 0.789 74 078874 | 078773 | 078673 | 0.785 73
28 0.794 75 0.793 82 | 0.792 89 0.791 96 0.791 03 0.790 10 0.789 10 0.788 10 "{ 0.787 09 0.786 09 | 0.785 09
29 0.794 11 0.793 18 | 0.792 25 0.791 32 0.790 39 0.789 46 0.788 46 0.787 46 0.786 45 078545 | 0.784 45
30 0.793 47 0.792 54 | 0.791 61 0.790 68 0.789 75 0.788 82 0.787 82 0.786 82 0.785 81 0.784 81 | 0.783 81
31 0.792 85 0.791 92 | 0.790 99 0.790 06 0.789 13 0.788 20 0.78720 | .0.786 19 0.785 19 0.784 18 | 0.783 18
32 0.792 23 0.791 30 | 0.790 37 0.789 44 0.788 51 0.787 58 0.786 58 0.785 58 0.784 57 0.783 57 | 0.782 57
33 0.791 61 0790 68 | 0.789 75 0.788 83 0.787 90 0.786 97 0.785 97. 0.784 96 0.783 96 0,782 95 | 0.781 95
34 0.791 00 0.790 07 | 0.789 14 0.788 21 0.787 28 0.786 35 0.785 35 0.784 34 0.783 34 0.78233 | 0.781 33
35 0.790 40 0.789 47 | 0.788 54 0.787 61 0.786 68 0.785 75 0.784 74 0.783 74 0.782 73 0.781 73 | 0.780 72
36 0.789 80 0.788 87 | 0.787 94 0.787 02 0.786 09 0.785 16 0.784 15 0.783 14 0.782 14 0.781 13 | 0.780 12
37 0.789 20 0.788 27 | 0787 34 0.786 42 0.785 49 0.784 56 0.783 55 0.782 54 0.781 54 0.780 53 | 0.779 52
38 0.788 62 0.787 69 | 0.786 76 0.785 83 0.784 90 0.783 97 0.782 96 0.781 95 0.780 94 077993 | 0.778 92
39 0.788 03 0.787 10 | 0.786 17 0.785 25 0.784 32 0.783 39 0.782 38 0.781 37 0.780 35 077934 | 0.778 33
40 0.787 45 0.786 52 | 0.785 59 0.784 66 0.783 713 0.782 80 0.781 79 0.780 78 0.778 75 | 0.777 74

0.779 76
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TABLE 2 CORRECTION VOLUME PERCENT TO CONVERT ETHANOL CONTENT BY VOLUME AT
20°C/ 20°C AS GIVEN IN TABLE 1 TO ETHANOL .CONTENT BY VOLUME AT 15.56°C / 15.56°C OR
15°C/15°C .« . f'
2 Clauses 0.4,1.1,42,54,6and 6.3)

- Volume Percent at  Subtract Correction to Convertto - Volume Percent at
20 °C/20 °C 15.56 °C/15.56 °C 15 °C/15 °C
0 0.00 0.00
5 0.02 - 0.02
10 . 0.04 : 0.04
11.8 — 0.05-
119 = 0.05+

13.7 0.05- —
13.8 - 0.05+ —
15 £ 0.05, 0.06
20 0.06; 0.07
25 . 0.07 0.08
30 0.07 0.08
35 0.07 0.08
40 : 0.08 0.08
45 0.065 0.07
50 ~0.06 0.07
55 0.06 0.07
60 - 0.054 0.06
65 . 005+ 0.06
65.2 - 0.05 + -
65.3 0.05 - -
70 0.046 0.052
74 — 0.05 +
715 -~ . 0.05(=
75 0.04 '0.04
80 003 0.04
85 0.02 0.03
90 002 0.02
95 0.01 0.01
100 ~ 000 0.00

59



IS 3506: 1989

SUMMARY
( With Rounded OIf Valucs )

Volume Percent at Subtract Correction to Convert to Volume Percent at

20°C[20°C 15.56°C/15.56°C 15°C/15°C
Range
0-118 0.0 0.0
119 - 13.7 0.0 0.1
13.8 - 65.2 0.1 0.1
653 -714 0.0 0.1

-71.5 - 100 0.0 0.0
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Standard Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards
Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products
covered by an Indian Standard conveys the assurance that they have been produced to comply
with the requirements of that standard under a well defined system of inspection, testing and
quality control which is devised and supervised by BIS and operated by the producer. Standard
marked products are also continuously checked by BIS for conformity to that standard as a
further safeguard. Details of conditions under which a licence for the use of the Standard Mark
may be granted to manufacturers or producers may be obtained from the Bureau of
Indian Standards.
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