MOLECULAR WEIGHTS OF LIQUIDS, III.

By CLARENCE L. SPEYERS.
Received December 17, 18¢8.

SHORT time ago, I published two papers’ on this subject,
using the equation
n,__ =t
nl + n? - p ’
to determine the molecular weights of liquids in homogeneous
liquid mixtures. Recently some more measurements of vapor-
pressures of solutions have been published® to which measure-
ments this equation can be applied.
Using the notation and arrangenients of the preceding paper,
we get tle following two tables:

CCl, axp C4H, (509).

- g £ s =
i 3 3. £ 5 8 3 J
S5 % g3 : g 3
3} = <2 <& z N c N
3] 9] B 38 2 H = H
10 90 34.0 242.4 148.4 0.97 81.2 1.0
20 8o 67.0 215.0 149.3 0.97 85.7 1.1
30 70 98.2 190.0 155.7 1.0 84.0 1.1
40 60 128.6 166.0 162.9 I.I 82.5 I.I
50 50 157.4 140.0 164.9 I.1 79.9 1.0
60 40 187.5 113.0 165.4 I.I 79.0 1.0
70 30 217.0 87.0 170.0 I.I 77.2 1.0
8o 20 247.0 60.0 175.2 I.I 75.3 0.96
90 10 279.0 30.6 176.3 1.1 75.8 0.97
CCl, axp CH; (507).
3 S = ; = ©
e & 8% 5. T PG
z = <g <3 s S 3 N
0 3 S2 s2 = H = H
10 90 27.2 85.3 188.8 1.2 79-4 0.86
20 8o 54.0 77.4 190.2 1.2 77.4 0.84
30 70 82.4 €9.1 190.0 1.2 77.4 0.84
40 60 I1I1.4 60.8 188.4 1.2 77.0 0.84
350 350 143.0 52.0 194.5 1.3 78.3 0.85
60 40 175.4 42.7 195.3 1.3 73.9 0.80
70 30 208.2 33.0 193.9 1.3 79.9 0.87
8o 20 240.0 22.7 198.1 1.3 77.9 0.85
90 10 274.0 11.8 200.6 1.3 80.3 0.87

The plots corresponding to these tables are given in Fig. 1.

1 Jour. phys. Chem., 2, 347, 362 (1808).
2 Lehfeldt : Phys. Mag., 46, 42 (1898).
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284 CLARENCE L. SPEYERS.

The vapor-pressure plot of benzene indicates a slight associa-
tion of carbon tetrachloride wheu the mixture is concentrated
with respect to carbon tetrachloride, but a slight dissociation
when thie mixture is dilute with respect to it. In view of the
nature of carbon tetrachloride, I think we should take this to
mean that carbon tetrachloride has a normal molecular weight
when nmixed with benzene.

The vapor-pressure plot of carbon tetrachloride indicates a
slight dissociation of benzene when the mixture is concentrated
with respect to benzene, but not enough to show au association
of the benzene molecules. The very peculiar plot given by
Linebarger’ is not found here.

The vapor-pressure plot of toluene indicates an association of
carbon tetrachloride, but as there was no indication of associa-
tion in the experiments of Linebarger, I think we are to con-
clude that carbou tetrachloride has a normal molecular weight in
toluene.

The vapor-pressure plot of carbon tetrachloride would indi-
cate a slight dissociation of toluene, but this is hardly admissi-
ble, as here likewise we must conclude that toluene has a
normal molecular weight in carbon tetrachloride, particularly
since the experiments of Linebarger point to the same conclusion.

C,H,0H anD CeH, (50°).

fesd .
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110.0 264.4 205.1 4.4 705.0
135.0 256.6 206.3 4.5 498.0
151.0 248.0 213.5 4.6 401.0
164.0 237.4 217.3 4.7 346.0 4.4
175.0 225.8 230.6 5.0 307.0 3.9
185.2 207.6 226.3 4.9 281.0 3.6
194.0 183.0 223.5 4.9 254.0 3.3
203.2 146.0 215.2 4.7 240.0 3.1
211.4 96.4 228.8 5.0 226.0 2.9

D OO g Smg CoH.

W~ Ut B w = CHZOH pet.
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1This Journal, 17, 613, 690 (2895) ; Speyers: J. phys. Chem., 2, 347 (1898).
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C,H,0H aND C,H,.

¥ E = % ol 2
g E 5 . 5 2 g
= % = T e 13 f J
S, S S Sz B3 < E <
% * ) 5 % .

Y] = <8 S B, N\ 3 N
J' J N N =S H = H
10 90 110.0 86.8 71.6 1.6 831.0 9.0
20 8o 135.0 83.0 95.5 2.1 588.0 6.4
30 70 150.6 80.5 127.0 2.8 469.0 5.1
40 60 162.2 77.8 157.0 3.4 390.5 4.2
50 350 169.6 75.2 194.3 4.2 312.7 3.4
60 40 174.4 71.9 235.1 5.1 237.1 2.6
70 30 179.0 66.8 273.7 5.9 174.3 1.9
8o 20 187.8 57.3 295.4 6.4 136.2 1.5
90 10 203.6 36.9 272.2 5.9 130.9 1.4

The plots corresponding to these two tables are given in Fig.
2. We see from the vapor-pressure of alcohol that benzene and
toluene are polymerized to a remarkable degree in alcohol, and
very equally so from a concentration of 100 per ceut. gram-
molecules of benzene or toluene down to about sixty per cent.
gram-molecules benzene or tolueme, but from about sixty per
cent. gram-niolecules of these two liquids down, they are not
equally polymerized in alcohol. The vapor-pressure plot of
alcohol with toluene runs so as to indicate a normal molecular
weight for toluene in alcohol when the mixture is dilute with
respect to toluene, but the vapor-pressure plot of alcohol with
benzene does not indicate a normal niolecular weight for benzene
at any dilution.

We see from the vapor-pressure plot of toluene that alcohol is
highly polymerized in toluene, but when the concentration of
the toluene is high, the molecular weight of the alcohol drops
towards a normal value. This corresponds to the behavior of
toluene in alcohol.

The vapor-pressure plot of benzene, however, indicates that
alcohol is highly polymerized in benzene at all concentrations.
This corresponds to the behavior of benzene in alcohol. On the
other hand, there is a possibility that alcohol has a normal
molecular weight in benzene when the mixture is dilute with
respect to alcohol, for there are two observations of the vapor-
pressure of benzene at about 125 mni1. mercury, which lie very
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close to the diagonal. If these observations are correct, then
alcohol would have nearly normal molecular weights at the con-
centrations corresponding to these observations, but these obser-
vations are so different from the other ones that I thought it best
_to draw the plot as I did.

RUTGERS COLLEGE, December 16, 1898,

A NEW FILTERING MEDIUM.

By GEO., WM. SARGENT AND JNO. KIRE FAUST,
Received November 23, 1868,

OR the removal of manganese dioxide from the nitric acid in
which solution it has been precipitated by potassium
chlorate, a glass tube similar to that used for carbon determina-
tions, is recommended. The bottom of this tube is covered
first with a small piece of glass wool, then with asbestos.
This we used for some time, but were frequently troubled
by the precipitate running through, unless a very thick
bed of asbestos was made. In this case, the time con-
sumed in filtering was very considerable, due to clogging
of the filter by potassium chloridefrom the large amount
of potassium chlorate necessary to oxidize the chromium
which was present in considerable quantities in the steels
dealt with.

After some experimenting, we adopted the following as
giving the most satisfactory results: A carbon filtering
tube with a stem five inches long and a body three and
one-half inches long and one and one-fourth inches in di-
ameter, is filled one-fourth inch with pewter sand, a small
piece of glass wool being used to retain the sand; over
this a thin layer of asbestos is formed by pouring in the
asbestos shaken up with water and sucking the bed dry.
A little hot dilute nitric acid is poured back and forth
through the tube several times, when it is ready for use.

When a heavy precipitate is encountered, the bulb from a
syringe is used to force air into the tube and drive the liquid
through, care being taken to keep the bulb compressed until re-
moved from the tube.

We have found that the quickest and best way to wash the

manganese dioxide consists in allowing the nitric acid to run

1Read atthe New York meeting of the American Chemical Society. December 28,
1898,
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