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§ 5. The compound TeJ, was once more recrystallised by us
from strong H.J with addition of some NH,. Instead of the ammo-
nium-compound, we oblained crystals with a metallic lustre, which
on analysis contained 1°/, more of JJ than corresponded with ZeJ,.
A little too much iodme was also found in the hydrate obtained
from telluric acid.

An investigalion by one of us as to the phenomena oceurring in
solutions of T'e¢/, in strong H.J with excess of Zodine, is already in
progress.

Inorg. Chem. Laboratory

December 1911. Unwersity, Groningen.

Chemistry. — “The question as to the miscibility in the solid
conditz:on between aromatic Nitro- and Nitroso-compounds”. TIL.
By Prof. F. M. Jameer and Dr. J. R. N. vax KrueTey.
(Communicated by Prof. P. van RomBurcH).
(Communicated m the meeting of December 30, 1911).

§ 1. In consequence of the formation of solid solutions between
0-Nitroso-benzoic acid and  o-Nutro-benzaldehyde, also owing to a
(reatise of Brunt and Carreearr?) on the formation of solid solutions
between aromatic nitroso- and nitro-derivates, as a general pheno-
menon, investigations have been carvied out by one of us (J.) to
get a Dbetter knowledge of the mutnal velation of both classes of
nitrogen-derivatives ). This invesligalion which comprises many
nitro-, and nitroso-devivatés of analogous structure could only lead
to the conclusion, that, certainly, in some cases, there was a
question of a morphoiropous relation and resulting miscibility, but
that m most cases such a relation did not exist and could not, in
homologous series, even be called a generally occurring phenomenon.

In the following some more data regarding these questions have
been collected, which enable ns to supplement the previous state-
ments in some respecis.

§ 2. Nitrobenzene and Nitrosobenzene.

The simplest representatives of the compounds to be discussed are
nitro- and nifroso-benzene.

1) Brunt and Caticeart. Gazz, Chim, ltal, 84, [I. 248. (1904).

2) . M. Jaecer, Proc. 1903. 658, 1908, 436; Zeits. f Min. ond Kryst. 42.
236. (1906). Comparisons have been made belween: p-Nigro-, and p-Nilroso-
diethylaniline; Nitro-, and Nitrosobencene, p-Nitro-, and p-Nitroso-phenol;
o-Dinitro-, and o-Nilro-nilrosobenzene; 0-Nitro-, and o-Nitroso-aceto-anilide.
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The nitro-benzene was puvified by three times freezing and subse-
quent distillation. The fraction boiling at 211°6 under 76,7 m.m.
pressure was used for the invesligation. The thermomeler was com-
paved with a normal thermometer; at 0° it appeared to indicate
0°,2, and at 100°, 0°1 too low. - -

The solidifying-point, with different outer-bath-temperatures, appeared
to be always - 4°9; the same temperalure was also found for
the melling-point. In these last experiments the solid substance
was heated slowly in an oil-bath. Pure nitrosobenzene) therefore
solidifies and melts at - 4,°9. '

BINARY MELTING-POINT-LINE OF NITRO-BENZENE
-+ NITROSO-BENZENE.
Composition i}l mol. %,
B oo | hae | e | Ll
pound pound
100.0 0.0 429 — —
91.5 2.5 3.6 — — .
95.1 4.3 3.1 0.8 — :
94,1 5.9 2.1 — 0.7 240
92,3 1.7 1.2 0 480
88.9 1.1 — 0 560
86.0 14.0 — 0 1080
82.8 17.2 1.8 0.1 990
8.3 21.1 5.2 0.2 960
67.0 33,0 18.6 0.5 180
56,5 43.5 21.5 0.2 630
45.3 54.7 36 0.2 480
26,4 13.6 46 - 2,1 240
15,0 85.0 54.8 -~ 4.0 —_
1.3 92,7 61 —10.0 -
4.0 96.0 |° 60 — —
2.1 97.9 60.2 — -
0.0 100.0 68 — —

1) In the literature are.given for this temperature-values varying from <4 8°and
-+ 5°; for the boiling-point is found 208° under 760 m.m. pressure. We, however,
find both values a little higher.
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The nutroso-benzene was first repealedly recrystallised from hot
alcobhol and then from henzene. The meltling-point was always found
too low. Aflerwards the substance was recrystailised from a mixture
of alcohol and ether in an atmosphere of carbon-dioxide lo prevent
oxidation. Affer rapid suction it was dried in vacuo over salphuric
acid. The melting-point was then found to be at - 68° This com-
pound, however, is decomposed a little above 1ts melting-point (at
about 7°) suddenly and with greal evolution of heat, with formation
of a brown liquid.

If the decomposition, caused by careless heating, 1s only partial,
the solidifying-point will be found later o be somewhal lower.

Solidifying-points only could be recorded with sufficient sharpness.

The data given in the table on p. 730 have been recorded by us.

These data are represented in fig. 1 in the wusual graphical
way.

§ 3. From this it appears thal nitro- and nitroso-benzene — perhaps
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with excepiion of concentrations situated in the immediale vicinily
of the axes — do not, or hardly at all, form mixed crystals.

A miscibility at exceedingly small concentrations of both componenis
oceurs,

Liowever,
from carbon-compounds.

more or less distinetly in all systems formed

Otherwise, the differences in crystal-form are not readily noticed,
because the mnitro-benzene is liquid and can only be obtained from
fusions at a low temperature in a crystallisable form. Itis, probably,
rhombic and analogous to the crystal-form of benzene, at leasl in

one of the two parameter-relations.

Nitroso-benzene is rhombic-bipyramidal ') with a:b: e = 1,4770:

1:0,7006 and the forms:
Benzene is rhombie, with a:b:c¢=0,891,:1:0,799 ;
no case analogous to those of the nitroso-derivative

meters

and probably also not to those of the nitro-compound.

are in

{100f, {1104;

{114

{340} ;

{221},

(001},

these para-

All this seems to indicate that there can be no question cither of

Y

BINARY MELTING-POINT-LINE OF p-NITRO-
ANILINE - p-NITROSOANILINE

F, M. JareER,

Composition 1n mol. 0 Solidifying ond
o NO,-anil. | 9/, NO-anil. temperature | Heat effect
100.0 0.0 1470 —
91.4 8.6 144 141
82.9 17.1 187.7 —
4.7 25.3 133 —
66.7 33.3 125.3 ~
58.6 41.4 120.5 119
50.8 49.2 119 120
43.2 56.8 — 120
35.6 64.4 — 115
21.0 19.0 — 124
13.8 86.2 decomp. 124
6.9 93.1 decomp. 124
3.4 _ 96.6 decomp. 122
0.0 100.0 .169° —

Zeils, f. Min, u. Kryst, 42. 246. (1907).
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a prononnced form-analogy, or of a perceptible formation of solid
solutions between nitroso- and nitro-benzene.

§ 4. p-Nitro-Aniline and p-Nitroso-Aniline.

Whereas, on account of the presence of H-atoms in the amino-
group, a tautomeric structure of the nitroso-compound is not excluded,
this system was sufficiently interesting to deserve further investigation.
This investigation, however, was, unfortunately, rather unsatistactory,
owing to the fact that a decomposition of the p-Niiroso-Aniline
could not be prevented: whereas the melting point is situated at
168°—169°, the temperature of decomposition is about 170°.

The p-Nitro-Aniline used was recrystallised from benzene and also
from water; at 100° 2,2 grams of the compound dissolve in 100 cc.
of water. The melting temperature proved, on repetition, to be 147°

The p-Nitroso-Aniline was recrystallised from benzene and dried
in a current of carbon-dioxide to prevent oxidation. Immediately
after melting at 168°—169> a sudden decomposition took place with
avolution of heat and a violent evolution of gas.

By working ecarefully, the approximate data contained in the
table on p. 732 could still be obtained.

In fig. 2 these results are

, . represented graphically;ihere
é 180 can be mno question of an
. . exact determination of the
r B¢ Giverse points, but only ofa
, / , first orientation. The whole
tto /"% seems to point to a formation
/ of mixed crystals af’the side

158 J 1’5"0 of the Niro-compound to a
. considerable concentration (35

tae” w  to 40°/) with the Nitroso-
compound, but fo only a

130 ¢ glight mixing at the side of

. the latter.

18 e As all the fusions were
7 too dark in colour owing to

no’ 1o the decomposition, a micros-
copical investigation did not
Ic6 106 much avail. In no case,
no0 © P 4 T 250 72 1° " §o.  however, is there any question

g~ : of a continuous mixing-series.

49
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A few remarkable phenomena, which are communicated here, were,
however, noticed microscopically.

From the brownish-red welt of 83°/, NO,- and 17°/; N OQ-aniline,
there ave deposiled on cooling, at first fairly rapidly, elongated, orange-
red needles in thick bundles. After waiting for some time, these appa-
rently become covered with an innumerous number of very small
yellow needles; if a primary needle has been placed between two
crossed nicols in such a position that it gets dark, it suddenly
becomes luminous in the process described. There are now present
in the preparation two components: the partly unchanged, original
brownish-red needles and the subsequent yellow ones; both are feebly
dichroic. In convergent polarised light is seen a remarkable, biaxial inter-
ference image can be observed, namely four orange-red, equilateral
hyperboles and a green cross; apparently, the axial planes for the
diverse colours are crossed, and an enormous dispersion is present.

A mixture with 73°/, of NV O,-compound also behaves, optically,
like the above. The transformation, however, takes place morve slowly
than in the first case. With the 51°/, NO,-compound brownish-red
needles are obtained; of a transformation little more is visible; with
the 21°/, N O,-compound there are present dichroic (red-orange yellow)
aggregates, spherolitically built. In these two latter casesif is difficult
to decide whether we have one or two structural components; the
fused masses are also almost opaque by decomposition.

In each case, the mixed crystals at the NO,-side, therefore at a
lower temperature, seem to pass into another modification, with
considerable changes in their symmetry and volume.

§ 5. p-Nz‘tromonoet/zylanih'na and p-Nitrosomonoethylaniline.

The pNztro—Monoet/ylamlme was recrystallised repea,tedly from
benzene and afterwards the heating- and also the coohng-curves were
several times recorded. : )

The melting-point was sitnated at 94°, the solidifying-point at
93°.9. The meliing point given in the literatare - (95°-—95° 5) is,
evidently, a little too high. -

The p-Nitroso-Monoethylaniline was also 1ecxystalhsed 1epeated1y
from benzene; it melted, constant, 75°—76° in a capillary’ tube;
when taking the melting-, and solidifying-points in the more delicate
manner, these were, howsver, always situated at 74°, undercooling
was always avoided by inoculation.

The following data were obtained:
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BINARY MELTING POINT LINE OF p-NITRO-
AND p-NITROSOMONOETHYLANILINE
Composition in mol. % Soldifying | Eutectc
0/, NO, 0/, NO emperature | temperature
100 0 940 —
95 5 92 ca. 40°
90 10 89.2 54
80 20 84 53
0 © 30 T1.5 54
60 40 13 51
50 50 64.71 51.4
40 60 58 54.6
30 70 54 -—
20 80 59.6 49
10 90 66.9 46
5 95 0.5 53
0 100 74.1 —
100° J00°
94°,
ge° g0
g0’ ] 20°
7 1.
4 | 70
7 "7
b .‘ bo°
|
)
svn . —‘--‘-.— -:--.-- ;Do
40. . 400
No 3 s0° NO,
a (0 1o 30 40 50 50/0 & g0 lo
ﬁg 3.

49%
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As, notwithslanding the inoculation, -a great undercooling was
somelimes perceptible, the deviations especially from the eutectic
{emperature are considerable here and there. ,

§ 6. Although the diagram makes the impression as if no mixing
in the solid condition were present here, but that there is only a question
of an ordinary binary melting-point-line with a euteclicum, — in each
case declining al both sides, — the microscopical investigation still
shows that we have no right to look at the matter in this way
without further evidence.

The pure nitroso-compound presents itself under the micrnscope
in the form of spherolitically-grouped, strongly dichroic platelets;
the colours are may-green and grass-green.

The ntro-compound forms long, lemon-yellow but faintly dichroie
platelets, which between two crossed nicols do not become dark in
a single position, but exhibit on turning of the table, a vivid display
of ‘colours, green, yellow ele. In convergent light it appears that we
have here nearly parallel to the direction of the “normal” of the
platelet, the bisectrix of a very remarkable interference image of a
biaxial crystal, for we notice a dark horizontal beam which intersects a
bright green field in the centre, while in the vertical plane are
situated two red fields, which are intersected by dark beams, ter-
minating at some distance from the centre. The green field is limited
in four quadrants by a system of bluish-purple equilateral hyperboles.

Evidently we are dealing here with a crystal, whose axial plane
for red and green light is the longitudinal direction of the needles,
but for blue rays their latitudinal direction : such in connexion with
an exceedingly small angle for the diverse colours, while thal for
the red is larger than that for the green.

If now we investigate the binary, solidified fusions, it is at once
visible to the naked eye that they congeal to a homogeneous aggre-
gate of crystals. From solutions in ethyl-acetate are also formed
homogeneous green crystals.

With 5°/, NO,-compound were found green fern-like mixed crystals;
with an increasing content of the N O,-substance their colour turns
more and more yellowish-green, but the solidified melt remains exist-
ent as a single crystal-form. Only at a 40°/, NO,-compound the
remarkable axial image of the pure nitro-compound plainly returns;
at 70°/, the crystals are nearly monaxial for red; at 90°/, and 95°/,
of the NO,-compound, the mixed crystals obiained from a solution
in ethyl-acetate are beautifully greenish-yellow, very faintly dichroic
and exhibit the characteristic axial image in a remarkably plain
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manner. These experiments quite confirm the suspicion that a cont-
nuous serigs of mived crystals is formed here. If so, there is no
other possibility but to assume that the binary melting-point-line is
also a continuous curve with a minimum temperature at 54° and a
content of about 30°/, of the nitroso-compound; and that owing to
the occurring undercooling, and to the evidently incomplete setting
in of the equilibria, the solid line has declined to such an extent
that it mearly assumes the form of a eutectic horizontal line. Such
has been already observed previously in systems without a minimum
in the liquidus-line; compare for instance the case of Sh 4 Biinves-
tigated by Horrner and TamMmanN?).

True in this particular case the said authors-atiribute the cause
of the deviations to the fact that-the mixed crystals which have
deposited at first, get coated and that it then becomesimpossible for
them to get into equilibrinum with the melt at any moment; but
they still point out that a similar behaviour may be expected each
time wben the said seiling in of the equilibrium takes place with
insufficient velocity, and that might be the case here also. The for-
mation of an uninterrupted series of mixed crystals both from solu-
tions and binary fusions, and this without subsequent transformations
or dissociations agrees with this view.

§ 7. p-Nitro-Monopropyl-Aniline and p- Nitroso-Monopropyl-Aniline.

Finally, we have investigated the system of the above compound
in the same way.

The p-Nitro-derivate was first recrystallised from hot benzene from
which splendid, large crysials are deposited. Their melting-point
appeared to be 53°—54°; moreover they were found to turn soon
turbid ow’zing to loss of benzene. The compound was, therefore,
powdered, dried and repeatedly recrystallised from absolute alcohol.
From this are also sometimes deposited splendid crystals which meit
constant, at ©64°—65° They mostly have curved planes and con-
sequently can only be measured with difficuliy.

The p-Nitrosomonopropylaniline was also purified by recrystallisa-
tion from benzene; it then also contains benzene of crystallisation
and melts at 45°—50°.

After expelling the benzene in vacuo and repeatedly recrystallising
from a mixture of absolute aléohol and ligroin, the melting point, in
a capillary tube, was found to be 58°, which value is also given in
the literature. )

1) Hirrser and Tamuany, Zeits. f. anorg. Chem. 44, 131. (1905).

\
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BINARY MELTING-POINT-LINE p-NITRO- AND
p-NITROSOPROPYLANILINE

T :
Composition in mol. % Initial solidi-| End solidi-
% NO, o N0 | Tying point | fying point
100 0 62.9 —
% 5 61.2 -
(weak effect
at 580)
% 10 59.3 5
effect at 492)
80 20 56.5 54.5
10 30 52.9 51
60 40 49.3 4.5
50 50 41.0 4.5
40 60 4.5 43
30 10 42.8 42
20 80. 40.5 40.5
10 90 48 _
0 100 56.5 —

30°

2o

10°

e

7o’
bo’
hsi%s

so®

40
30

20°
to

0‘

MO,

fo % Jo 4o §o Lo yo 9;70/“,”0

Beb
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First of all, the solidifying points of both derivatives were accurately
determined Dby recording the cooling lines. In this way was found,
with slight undercooling, 62,°9 C. for the solidifying point of the
nitro-compound and 56°,3—56°,5 C. for the nitrosv-derivative.

Successively, the following mixtures were investigaled (see table
previvus page). ‘

§ 8. These data graphically represented in fig. 4, prove that
there exists here a continuous series of solid solutions between the two
components, with a minimum temperature of 40.°5 C. and a concen-
tration of about 80 °/, of the niiré-compound.

The microscopical investigation also confirms the existence of such
a series of mixed crystals. )

The p-Nitro-compound crystallises from ifs yellow melt with great
rapidity in lemon-yellow, hexa- or oclangular plates, which are
tmmediately followed by a darker coloured modification, generally
occurring in parallelogram-like plates, joined in all directions. They
are strongly dichroic: vellowish-white and dark yellow. Between
crossed nicols they arc black and on our turning the table slightly to
the aight or to the left, the colour changes to brown or green. In
convergent polarised light one branch of a hyperbola is visible excen-
trically, and coloured rved at the inner side and blue at the outer
side. Very strong dispersion.

The nitroso-derivalive has an extraordinarily small crystallisation-
velocity ; fern-like aggregates exhibit a splendid steel-blue lusire and
are strongly pleochroic: green and brownish-yellow.

Mixed crystals with 5, 10, 40, 60, 90°/, N O-compound have been
investigated. A yellowish-green melt with 5°/, N O-derivative solidifies
to an aggregate of yellow plates of the VO, -form, which after abount
half a minutle suddenly burst and pass into another mod:fication of
a more yellowish-green colour and a much stronger double refraction;
previously dark crystals become luminous ete. The crystallisation-
velocity is still very considerable; whereas the first modification,
between two crossed nicols, is dark in two positions, the sccond
is not exlinguished iu any position. After some time the first crystal-
lisation is succeeded by a feather-shaped aggregate of the second one.

With 90 ¢/, of the Nzro-compound there is' hardly anything more
0 be observed of ihe polymorphous conversion, notwithstanding the
great velocily of crystallisation. With 60/, N0,-derivative we have
homogeneous wixed crystals.which are sirongly dichroic: green and
bright-yellow. With 40°/, idem; the crystals are: dark-brown and
yellow. With 10°/, NO,-compound the velocity of crysiallisation is

-12 -
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already extraordinarily small; mostly spherolitic aggregates which
are strongly dichroic: bright yellow and green.

§ 9. The above proves thal the nitro-compound is here also
dimorphous; with the 90°/, mixed-crystal; the strongly decreased
temperature of conversion of the pure NO,-substance —- which lies
just below the melting puint, — is still determinable by the corre-
sponding heat-effect.

With a larger content of N O-compound, that determination is, how-
ever already impossible owing to the enormous retardation of the poly-
morphous conversion through the admixture of the slowly crystallising
_ mitroso-derivative.

§ 10. From the investigation it has appeared anew, that mixed
crystal formation can oeceur in binary fusions of corresponding aromatic
Nitro- and Nitreso-derivatives, but that this miseibility must not be
looked upon as a general property of these compounds in regard to
each other. Moreover, the mutual behaviour of these two kinds of
substances becomes often more complicated by the appearance of
polymorphous modifications and by the difference~in crystallisgtion-
velocity in the two components. The most simple representatives of this
class of substances wnitrobenzene and nitrosobenzene do not, or only in
an insignificani degree, form solid solutions with each other.

Inorg. Chem. Lab. University Groningen.

Chemistry. — “Photo-electric phenomena with Antimony sulphide
(Antimongte)”. By Drs. J. Ot Jr. and H. R. Kruyr). (Commu-
nicated by Prof. v. Romsuren. (Preliminary communication).

(Communicated in the meeting of December 30, 1911).

Janerr ') discovered some years ago a very retnarkable property
of native antimonite which, however, seemed to belong exclusively
to the large crystals of this mineral found only in Shikoku (Japan).
The mineral exhibited, as regards sensitiveness of the electric con-
ductivity power o irradiation, a very great analogy with selenium.
INlumination strongly lessened the resistance of the material. The
faligue so iroublesome with selenium for the practical application
of this property was here but insignificant. Immediately after stop-
ping the irradiation, the resistance regains about its original value
called, briefly, “the daikness resistance”.

1) Proc. Kon, Acad, v. Wet, Amsterdam 1907, p. 809814,
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