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oy =20 the diminution becomes exiremely small, pointing to con-
stancy at still lower densities. Argon differs from isopentane, how-
ever, in this respect thal with argon at higher densities far above
on = 265, the increase becomes still more rapid, while the behaviour
of isopeniane would lead one to expect a diminufion in the rafe of
increase. -

From his observations nupon isopentane Youne') deduced the following
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This rnle has already been condrmed for a variety of substances,
and is, as far as-its second part is concerned, also obeyed by argon.
For carbon dioxide, ethylene and isopentane, Ruiveéanum found

: o (OP . . :
that the quantity ar == — |— p | v* is a minimum for v about

071" Jo
3 o .
7 and at femperatures about 10° above #. If the law of corre-

sponding states were strictly true this minimum for argon should be
at gn = 380, and therefore outside the region of experiment. Nothing
can be done consequently beyond trying to judge from’extrapolation,
if, and where, the minimum exists. If for this purpose we graph
ag as a function of oy at —122° and —116°, then extrapolation
towards higher densities shows that it is probable that these curves

would also exhibit a minimum for argon at » = vk

Physics. ~— «“On the rectilinear diameler for argon.” By E. Maraias,
H. Kamuruinen Oxnwnes, and C. A. Crommeriy. Comm. 131a
from the physical Laboratory at Leiden. (Continued).

(Communicaled in the meeling of November 1019),

§ 5. Results. The results obtained are given in the following
table ) (p. 961):
The calculated values of the ordinates of the diameter given 'in
this table have been obtained from the equalion
])pp = ().20956 — 0.00 26235 {ag)-

H 1l e
?) Por the notations, see Suppl. No. 23.
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The diameter has been drawn through the points —175°.39 C,, Kgr
and — 131°.54 C,, g.degr.-

bath [Ilé(élvi: dezgzgé. Quigr | Quapr |Ppr (0) | Dp(O) 0—C

Oy — 183.15 1.37396 | 0.00801 ‘ 0.69099 | 0.69006 | 4+ 0.00093

CH, — 175.39 1.32482 | 0.01457 | 0.66970 | 0.66970

CHy — 161.23 1.22414 | 0.03723 | 0.63069 | 0.63255 | — 0.00186

CoHy — 150.76 1.13851 | 0.06785 | 0.60318 | 0.60508 | — 0.00190

C,H, — 140.20 1.03456 | 0.12552 | 0.58004 | 0.57738 | 4 0.00266

CoHy — 135.51 0.97385 | 0.15994 | 0.56690 | 0.56507 | -}- 0.00183

CoHy -— 131.54 0.91499 | 0.19432 | 0.55466 | 0.55466

CgH, — 125.17 0.77289 | 0.29534 | 0.53412 | 0.53794 | — 0.00382 f
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Fig. 2.
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§ 6. Discussion. The slope of the diameter is given by
bar = — 0.0026235.

This coefficient is very large, larger than has been found for any
other subslance yet investigated with the exception of xenon, for
which Parrerson, Crirps and WayTLAW-GrAY Y have found —0.003055.
Comparison of the values of this constant for the two monatomic
substances argon and xenon again reveals the influence exerted upon
it be the values of the critical temperature.

With respect to the critical density the following remarks must
be made. If we assume that the diameler remains rectilinear right
up to the critical point, we then tind

vra = 0.53078.

op\_ dp)
oT v;- dr k(;ex.k.

Oks. =— 0.509.

was previously found from the argon isotherms.?) The difference
Letween thesc (wo values is of the same order of magnifude and
is in the same direction as the diflerences found for other subsiances,
carbon dioxide®), methyl chloride”), sulphur dioxide *) amongst others.
The fairly large deviation from rectilinearity of the experimental
diameter apparent in the neighbourhood of — 125°17 Gy, . agrees
well with this behaviour.
3.283 was lhe value previously *) oblained for the critical coeffi-
cienl on taking Kyq = Ky, : we now find
Ky =3.424
which is tLerefore slightly grealer than thal for oxygen 7} (3.346)
It, therefore, we leave K,q == 3.13 for helium out of account, oxygen,

and not'argon, 15 the substance for which Ky lies nearest the theo-
retical value, 2.67, deduced from van prr Waars’s equation.

Using the equation

the value

1) Parrerson, Cripps und WHYTLAW-GRAY, Proc. R.S. tA) 86 (1912), p. 579.

3) G. A. Cromummriy. Proe. Dec. 1910, Comm. No. 118@, and Thesis for tlie
doctlorale, Leiden 1910. /

%) W. H. Kupsom. Proc. Jan. 1904, Comm. No 88; M. KamerLixen OnNES
and W, 1. Kzesox, Proc. Febr. 1908. Comm No. [04a

9 (. H. Bringwyaw, Thesis for the doclorate, Amslerdam 1904.

5 K. CArpOso, Arch, sc. pbys et Nat Geneve. (4). 34, (31912) p, 127,

6 H. Kamuprrinan Osngs and C. A, Croauuniy. Proe. March 1911 Comm
No. 121a. :

N E. Marmas and . Kemeruises Qswes. Proe. Febr, 1911, Comm. No., 117.
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The density of the liquid at-— 183°.15 agrees well with the figures
given by Bary and Doxxan?). The difference is less than 1 °/,.

Although {he deviations of the diameter from rectilinearity are
sufficiently small lo enable one to say that argon obeys the law of
the diameler, they are still tov_large, and especially too systematic,
fo be due {o experimental errors. As is easily seen from the table
and from the accompanying figure, the experimental diameter in the
ncighbourhood of the critical point exhibils a curvature concave
fowards the axis of temperature, while at higher temperatures it is
convex towards the same axis. The same behaviour has already
been observed in other subsiances, e. g. carbon dioxide *).

In fig. 3 are given the reduced density curves and diameters for
ether (Ramsay and Youne?)), isopentane (Youxe '), oxygen (Marmias and
Kamerniver ONNES ¥)), xenon (PA’I"I‘Ef%SON,UliIPl’S and WHYTLAW-GRAY %)),
argon and lelinm (Kaymruiver Oxxps 7)), the reduction from the
experimental data has been made by means of the critical density
obtained from the diameter.

On a previous oceasion it was shown by Kamprunen Oxxes and
Kuusom *) how the equations of stale for different substances deviate
oue from another, and how these differences may find expression in
deviation functions. On doing this, it appears that substances may
be arranged in orvder so that the deviations of successive substances
gradually increase, while 1t also appears that subslances of widely
divergent critical temperatures are then found to be in the order of
their critical temperatures. The exemplificalion of this general pro-
perty alforded by the behaviour of the diameter was noticed by one
of us some lime ago ) and is brought to light in fig. 3 in which ihe
density curves are seen to enclose one another. '

If the law of corresponding states were sirictly obeyed, then these
curves ought to coincide exactly. IFrom the diugram, however, it is
seen that this iz nol the case. The curves enclose one another ') in
—-1) E C. C. Bavy and I'. G. Doxxax, Journ. Chem. Soc. Trans. 81. (1912). p.911.

% M. Kamerune Osses and W. H. Ksmsom. Proe. Febr. 1908, Comm.
NO, 104a. 4. P. Kusney and W, G. Rosson, Phil. Mag. (6). 3. 1002. p. 624.

3 W. Rausay and S. Youne, Phil. Trans. 178, (1887) p. 57.

1y 8. Youwsa. Proc. phys soc. London 1894/1895 p.’ 602.

8 le. ~

6) l.e.

7y H. Kameruinaiz Onyes, Proe. Dee. 1911, Comm. N 124d.

8) Ene. Math. Wiss. V. 10. Suppl. N%. 23,

% B Marmas G RL 139, (1904), p. 839,

¥) In the diagram ol N. 36 of Enc. Math. Wiss. V. 10, Suppl. NO. 23, is
clearly shown the surrounding of the boundary curve for helium by that for iso-
pentane.

B




'€ 'S

e e e e e e

964

5

=
o

T
A ——
PR T

“igSo-——~
0287~ =

£9%

s
e

i

026

$3%

C

Lol

529

=
©

such a way that a complex molecular structure and a high eritical
temperature (circumstances which are nsnally coexistent) cause diver-
gence between the branches of the curve, while simple molecular
structure and a low critical lemperature appear to cause them to
contract.

Looked at from this point of view, il is of importance io note that
the curves for xenon and oxygen so closely correspond that there
appears no appreciable difference between the density curves in the
diagram, and they have accordingly been represenied by a single



965

curvé. (The observations for xenon, however, extend only to t = 0.7).
The cause of this cortespondence can well be explained on the as-
sumption ') that the contracting influence of the simpler molecule
and the diverging influence of the comparalively high critical tem-
perature ( 4 16°.6 C) have, at least in part, cancelled each other.

Physics. — Maynetic researches, VII. On paramagnetism at low
temperatures  (confinued). By H. Kamesuinen OsNgs and
E. Oosrtruuis. Communication N°. 132¢ from the Physical
Laboralory at Leiden. Communicated by Prof. H. KamerLinen
" Onwus.

(Communicated in the meeting of December 28, 19123.

§ 9. Crystallized manganese sulphate. The salt was procured from
Merck as puriss. pro analysi. The results were *):

_ TABLE VIL
Crystallized manganese sulphéte MnS0,.4H,0. (I). \' -
T | 7.10° | #T10° | Limits of # |  Bath
2880.7 K. | - 66.3 | 19140 | 10000—17000 | Air. .
169.6 111.5 | 18910 | 8000—17000 | Liquid ethylene.
7.4 247 19120 é '
70.5 270 19030 ‘ 6000—16000 | Liquid nitrogen.
64.9 - 202 18950
201 ot4 18370 ‘
17.8 1021 “18170 |} 4000—16000 | Liquid hydrogen.
14.4 1233 17760 s '

\

Down to and at nitrogen (emperatuves, this substance follows
pretty much the law of Curim.

) See N 34 ol Enc. Math. Wiss. V. 10, Suppl. No. 23.

%) .Prof. Wriss bas kindly informed us that in the determinalion of standards
of susceptilility in Zirich, for this substance » = 66.77.10—6 at 14°2 C. was
found. h : .
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