1 T T T

\Eh o ACETALDLMYOL 3 w}» L o ' 1 The equation which correlated the viscosity data with pres-
# - F i W i sure is:
{ .|s.ov:::;::e;zwnf . | o CINNAMALDE HYDE (TRANS) B )
Compressibility, | 07 s abonor * 4 7 E v =imexpimk &
nge, —aV/VoX ’ X ' | { where 7, represents viscosity under atmospheric conditions
o 100 ol T i and m is a constant specific to each substance. m is plotted
o . «3 st }g & against a number of carbon atoms in Figure 1. Equation
42 ot . i LT o . 1 correlates aldehyde data to a confidence level of 95%.
0 ;1)‘; bR e 1 s Graphical representation of viscosity data is given in
2 -';‘;8 { S ' . ¢ " <l Figure 2. The slopes of the straight lines indicate the mag-
o 4,06 baer i | e nitude of m. Compressibility diagrams for aliphatic and
f‘\ 4.87 b Rl J Lo l aromatic aldehydes are presented in Figure 3.
iH 562 1 N : 2 1
53 6.32 t P i : NOMENCLATURE
: 6.95 i | : J = viseosi
-4 e b . ‘ ) X ) - n = viscosity, cp.
30 é ‘i: L el % iz 18 20 0 T 2 ® 2 n. = viscosity under atmospheric conditions, ¢p.
01 .15 | PRESSURE X 1000 (9310) FREGSURE ¥ Jo0OFALE) m = constant, Equation 1
P ; P = S
= 1.2527 cp- § | Figure 3. Compressibility diagrams PR et
5 1.12 t
”l 210 | LITERATURE CITED
3 | . . . . .
194 298 | |n case of highly volatile and poisonous liquids, the sec- (1 Brdeman, P. W., Proc. Am. Acad. Arts Sci. 61, 57 (1926).
927 3.84 " ondary pump was replaced bygstainless steel and aluminum @) Brid:’,man: P. W. “The Physics of High Pressure,” G. Bell
713 4.61 " pomb. The sample was forced into the system by the use of and Sons, London, 1958.
».-‘,-10 2?)? " high pressure nitrogen. (3) Chaudhuri, P. M., M.A.Sc. thesis, University of Windsor, Wind-
leT 6'6‘2 3 sor, Ontario, Canada, 1967.
1993 7*22 i (4) Jobling, A., Lawrence, A.S.C., Proc. Roy. Soc. (London) A206,
6177 ke | RESULTS 259 (1951).
3171 ’ Viscosity data are given in Table I with the com- (5) Lawaczeck, F., Z. PeTtTIng. 63, 6Z7 ((;913)'_ oot Tt
= 1.386 cp- pressibility data for all the aldehydes studied. The viscosity (6) g\’/mt}}\‘.so:t‘an gh{:s‘c;’%sables’ 9th ed., Smithsonian Institute,
5070 0.84 | (ata are estimated to be correct within ==1%. The errors SRR, St SR
5761 1;’% “associated with the compressibility data are below +0.4%. ReceivED for review April 12, 1967. Accepted October 9, 1967.
3135 220
0477 2.81‘
2630 346 |
14719 403
6681 457
18549 508 |
0.0226 5.54
2.2030 6.03
= 3.3716 cp. ! P » o . % .
5532 .ss Densities, Refractive Indices, Molar Refractions, Viscosities, and
0.4495 1.24 |
A ppn .85 . o . °
05570 15 pielectric Constants of Triethylene Glycol Dimethyl
0.85 s
1.0414 2.88 | . o
L2345 241 Ether-Water Solutions at 25°C.
1.3896 . |
15605 i?_; [
1;&2“} 5.‘16 WILLIAM J. WALLACE, CHARLES S. SHEPHARD, and CLARENCE UNDERWOOD
5 : b .
;. 7 I t'\uskmgum College, New Concord, Ohio 43762
U M B b .
033?__‘2 ??7%) i Densities, refractive indices, viscosities, and dielectric constants of mixtures of water
%Gslqlsg 231 | and triethylene glycol dimethyl ether have been determined at 25° C. Molar refractions
1.,()1),45 2.88 " are also presented. The refractive indices of the solutions increase sharply from
1.2281 3'3? ! pure water to 0.2 mole fraction ether and then increase slowly to the value for
1.{‘24‘3 ig‘é ! the pure ether. The partial molal volume of the ether passes through a minimum
1"282‘ 1 ! which is about 8% less than the ideal molal volume at 0.03 mole fraction ether.
1.7409 480 1
1.8992 5.24 ‘ The viscosity exhibits a pronounced maximum at 0.14 mole fraction ether. The
2.0290 5.59 !

dielectric constant increases smoothly with water content.

/—’DENSITIES, refractive indices, viscosities, and dielectric

onstants of mixtures of triethylene glycol dimethyl ether
nd water have been determined at 25°C. as part of a
k ump and allowed fudy of polyether and polyether-water systems. These data
' A-driupthe joints were tigh well as the molar refractions of these solutions are pre-
t;‘the liquid entrance va.\inled.
s closed tightly. The !
nosphere and @ Pressure(ERIMENTAL
he apparatus. All the JOL-T " . . |
essure brought back [[hnical triethylene glycol dimethyl ether (Ansul Chemi-
ﬂure took about 30 minul Co,, Ansul E-161) was distilled over sodium under a

|

_£MICAL AND ENGINEERING pil 13, No. 1, JANUARY 1968

pressure of 1.5 mm. of Hg at 79°C. A controlled amount
of nitrogen was allowed to bubble through the boiling ether.
Ether distilled under these conditions contains less than
0.01% water as measured by the Karl Fischer reagent.
At 25°C., the ether has a refractive index of 1.4209 and
density of 0.9795 compared with the respective values of
1.4233 at 20°C. and 0.974 at 24°C. reported by Zellhoefer
(8). Water used for the solutions was distilled from dilute
potassium permanganate solution in a seasoned all borosili-

cate glass assembly. Solutions were prepared as described
earlier (6).
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