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ANGULAR CONSTANTS OF MICROCRYSTALLINE PRO­
FILES AND SILHOUETTES IN THE CONCLUSIVE

IDENTIFICATION OF SUBSTANCES, II. MICRO·
SUBLIMATION, MICROPRECIPITATION, TRI­

BROMOPHENOL BROMIDE, PICRIC
ACID, MORPHINE, MERCURIC

IODIDE, TRICHITES·
Arthur Curtis Shead, Norman, Okla.hom4

A prelim1nary paper-- cites the advantages of the micropreparaUon
of derivatives having measurable pro:flle angles tor the conclusive identi­
fication of substances. 'Ibis thesis has been recently corroborated by
Hartshorne.- - - Some further data is now offered along the same lines.

Crystals are produced directly on the slide or in some kind of tube
by subUmtnation, by precipitation, by evaporation, by the cooling of a
melt. or by various combinations of such methods. Among these inell­
vidual forms, those are selected which are the simplest geometricallY and
the outlines of which are the sbarpest, especially under high magnlftcation.
A high degree of symmetry is also indicative of material suitable for
angular measurements. Parallelograms and hexagons with the simpllcity
of line drawings are often to be found.

MfcrosubUm4tion, recently ably discussed by Hoffman - • • •• when
properly carried out often yields crystals suitable for profUe angle meuur­
ments. Conditions on the conden8ing surface seem to be the critlcal
factors involved. A maximum temperature compatible with condensa­
tion in the solid condition affords optimum results. A maximum time for
reworking and enlarging the sublimed crystR.ls is also conducive to perfec­
tlon of form. A minimum of material sublimed favors suitably spaced
individuals rather than useless continuous :fllms. The optimum tem­
perature on the condensing surface may be obtained expertm.entally by
placing thereon grains of substances having known melting points. or,
more roughly, by means of a thermometer. The proper condendng tem­
perature is probably identical with the subZimatton temperature as obtained
In the apparatus described by Hottman- - - - . A list of optimum tempera­
tures for the condensation of numerous substances is to be found in the
paper just cited. Twelve hours-overn1ght-is a convenient "d1gestion"
pertod for the sublimate at the optimum temperature. A tenth of one
m1ll1gram 18 a convenient quantity tor sublimation.

An excellent cell, consisting of a brass ring 1 mm btgh and about 1 em
In diameter, conveniently cut from the barrel of an old Bunsen burner,
closed. below by metal foll or & glass sUde and above by a glass dele.
has proven sat1sfaetory for atmospheric sublimations in this laboratory.
The cell rests upon a circular hot plate bored diametrically to provide
a thermometer well. The meta1l1c ring forming the aUdes of the cell
prevent sublimation upon the cell waD and acts in & lena-like manner to
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CODC8Iltrate a small 1Ub1lmate In a restricted area on the condensing
lUl'face, wb!ch is conducive to sena1tlv1ty.

Mfcropreclpjtation must be carned out In a special manner to provide
e1'J8ta]a suitable for profUe angle measurements. The precipitation 18
ean1ed out at maxtmum temperatures compatible W'1th the melting point
and volatWty of tile substance under examination. The cleM hot saturated
solution Is obtained by decantation or ftltration and then evaporated until
the solute bea1na to separate at the maximum temperatures permitting
the appearance in the soUd phase. As soon as the precipitate begins to
appear under these conditions, the solution is set aside to cool slowly. As
micro-amounts of solution have low heat capacity. they are best treated
In a ama1l tube held In the mouth of an erlenmeyer flask by a cork seg­
mented to permit the escape of steam. The comparatively large body of
hot water In exterior contact wittl the solution under treatment through
the walls of the contalntng tube permits the requisite slow cooling when
the system Is set aside. The preUminary evaporation of the hot solution
Is conducive to the formation of well-shaped nuclei. by digestion. These
serve to "seed" the solution and to determine the perfection of the larger
crystals that grOW upon them as a basis by reason of the subsequent slow
cooUna. 'Itle precipItate. filtered from the hot saturated solution. wU1
be found to be unsuitable for micromeasurement. but if sublimable. may
be dried and submitted to that operation.

TnMomophenol bromide may be precipitated as just described at a
temperature not exceeding its melting point (92-96°C) by hot saturated
bromine water from a hot dilute solution of phenol. carboUc acid, or an
alUed compound such as salol. salicylic acid. benzenesulfonic acid. etc.
The precipitate. best collected on a porous glass or b1scuitware filter.
Is dried at low tempP.ratures and subUmed in the cell. previously
described at a hot plate temperature of 110°C (uncorr.) and condensed
on a glass slide heated to 70°C by the unshielded hot plate. 1 mm
distant. 'nle fUtr-J.te was treated at waterbath temperature (ca.
'10°C) as described under umieroprecipltation." The common form of
separattna by both methods is the simple parallelogram witfl an acute
angle Of 69.8° (sublimed) or 69.9° (precipitated) and an obt·use angle ot
110.4° (subl1med) or 110.2° (precipitated). The hexagonal form is rare
but when it occurs has two apiclal angles cl~y approximating and prob­
ably id.ent1eal with the obtuse angle of the paralellogram (111.0° observed).
Each of the four other angles of the hexagon averages 124.5°. Plate 1.
Pig. 1. shows sublimed tribromophenol bromide and Fig. 2. the precipitated
comPound (Magni1lcation. ca. 22&X).

Pkrfc GCI4, formed by nitration In Ute usual way of phenol and
aUled compounds as mentioned above. mono nitro-. dinitrophenol, etc.,
was aubmltted to microsub11matlon and mtcroprecip1tation by the genera!
metboda as deecribecL Since picric acid tends to condense In a l1quld
condition from the vapor phase It had to be subUmed at a temperature
mudl below Its melting point <122.&OC); namely. at a hot plate tempera.­
tw'e of app.l06°C and a temperature on the condensing slide of about
86°C. Ukewi8e auperheatlng of an aqueous solution 10 the precipitation
metIlod must be aVOided as molten picrlc acid 8Olid1ftes as trich1tes rather
tbaD In the desired CJ'JStal11ne form. The presence of an acid salt of
aulfurlc acid and an alkali metal fadlltates the crysta1Uzat1on of picric
acid. but does not affect its crystal form. Spontaneous evaporation of
aqueous lOlutiona of plcric acid also often yields good crystal forms. '!bere
are at least two sets of related paralle10grama and hexagona. The com­
D1ODJ7 met paraDelosram baa an acute angle of 8'1.3° (sublimed). 88.&°
(ptecIpttated> and aD obtuse &DI1e of 92.'1° calc. (aubDmed> and 93.6°
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(precipitated) . The two aptcia1 angles of the corresponding hexagon, each
measure 87.3° (subI1med), 86.5° (precipitated) and each of the four
other angles measure 136.6° (subllmed), 136.7° (precipitated). The rarer
parallelogram has an acute angle of '71.5° and an obtuse angle of 108.50

while the two apiclal angles of the corresponding hexagon each are
108.5° and the four otllers each measure 126.3°. Plate n shows sub­
limed hexagonal picric acid in its commoner form (Fig. 1) and the same,
precipitated (Fig. 2). The common parallelogram (precipitated) is shown
in Fig 3 (Magniftcation 225X).

Morphine was sublimed at a hot plate temperature of 205°C. The
acute angle of one parallelogram measured 59.1° with an obtuse angle of
120.9°. The two apic1a1 angles of the hexagon each measured 118.2° while
the four other angles each measured 120.9.° Plate m, Fig. I, MOWS mor­
phine crystals magnified about 900X.

Mercuric Iodide was sublimed at a hot plate temperature of 100oe,
corresponding to a condensation temperature on t.he receiving sl1de of
60-65°C. The acute angle of tile parallelogram measures 64.6° and its
obtuse angle 115.4°. A drop of hot solution of HgCI. on a slide W1U
yield an excellent crop of the same kind of parallelograms on addition of
a droplet of cone. HI from the sharp point of a sPlinter 0/ glass. Plate m,
Fig. 2, shows parallelograms of sublimed mercuric iodide.

Trichites, or curly hair-like crystal11tes are fonned by sudden cooling
of molten substances, especially when the latter is in emulsion dispersed
through an im.mlsclble liquid. These non-diagnostic forms are often figured
al:i microtests for different substances and were often noted while work­
ing with tribromopbenol bromide and with picric acid suspended In
water.
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