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This relationship is shown (Figs. 4+—8) for the
following samples :—
Wigan Yard, 200-, 60-, and 30-mesh.
Gas coke, 200- and 30-mesh. :
Values of the constants £ and C are given below
for several fuels of various degrees of fineness.
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it will be seen that the valnes of the eonstants
remain the same during considerable periods of
exposure, but not throughout the whole period of
exposure.

The relation hetween the moisture content of fuel
and the degree of humidity of the air indicates that
there is an equilibrium corresponding to every value
of degree of humidity and is evidence of the colloidal
nature of fuels, and investigations with a view to
the differentiation of the colloidal nature of coals and
their counstituents and the characterisation of the
different types are being attempted by methods
similar in prineiple to that deseribed here.

SUMMARY.,

1. No well-defined relationship appears to exist
between the degree of fineness of a fuel and its
absorptive capacity for moisture, but with a fuel
in which the physical properties may be considered
to predominate the absorption becomes more nearly
proportional to the degree of fineness.

2. The magnitude of the wvariation in moisture
content of any specific fuel with the degree of humidity
of the air is not appreciably influenced by the degree
of fineness of the fuel.

3. After the 24th hour of exposure, a linear re.
Intionship exists between the moisture content of
a fuel and the degree of humidity of the air and can
he represented by a simple equation, by which, from
o knowledge of the degree of humidity of the aiv and
the use of certain constants specific to the type of
fuel, the approximate moisture content may be
determined by simplo caleulation.

4. In comparisons of the moisture contents of
fuels it is important that samples of the same dogreo
of fineness should bo used and examined simul-
tancously, aud that a record showld be taken of the
degree of humidity of the air surrounding the samples,

5. The rapid vavintions in moisture content may
lead to modifications in the fuel conglomerate, and
so assist in producing such changes in the propertics
of fuels as are known to oceur during exposure and
storage.

The University of London, ;

University College, )
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YAJEINE—A NEW ALKALOID.
BY PROFESSOR A. M. BARRIGA VILLALBA, M.A., PH.D.

In the extensive Colombian territories of the
Putumayo and Caqueta rivers, grows a plant which
the inhabitants of those regions call “ Yaje.” 1t
appears not to he as yet botanically eclassified,
although it may figure in the * Flora Brasiliensis ™
under some other common denomination.  According
to Dr. Reimburg of Paris, it seems to correspond to
the Hemadictyen Amazonicum of the Apocynace.
From samples which are being sent to Europe it
is hoped to obtain a definite classification, as it
is not possible to do so in Colombia owing to the
recent death of Dr. Santingo Cortes, who had a
profound knowledge of the flora of the country.

The Indians prepare a peculiar drink by infusing
pieces of the stem of the plant about 20 em. long.
They coneentrate the liquid by heat to a tenth of its
volume, dilute it with water, and again concentrate
it. The resulting liquid has a reddish colour with
greenish hues; on keeping it changes to a topaz
colour with a beautiful bluish-green fluorescence.
The natives take doses of about GO c.c., which corre-
spond to approximately 0-3 g. of alkaloid. This they
do on great and solemn oceasions, or individually,
using for the purpose a peculiar jug called ** mate.™

The ** Yajenized” Indian becomes addieted to
the drink (this also applies to white men). Neverthe-
less, there secm to have been no cases of poisoning
according to reports of reliable people who have
lived long among these Indians.  Under the influence
of the plant the Indians jump, seream, and -run
wildly about, making n grent uproar. As soon as the
cffeet begins to abate, they tuke fresh potions,
keeping up their orgy for days.

The effects of this liquid have heen grossly exag-
gerated by white people who say they have drunk it.
They report that under its influence they have visions
of the future, of things lost, visions at distanees and
illusory visions, and many other cffeets. We can
state the contrary, based upon experiments made
with the pure salt of the alkaloid.

The plant has the appearance of a rather leafless
shrub ; it usually attaches itself to the trunks of
ncighbouring trees, its extreme height is not greater
than 83— metres, and the maximum diameter of
its stem is 3 em.  Its leaves are counterpoised and
olive-green in colour. 1t is found in altitudes below
700 ni. and in climates of a temperature exceeding
28° C. (82°1.).
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The plant contains two alkaloids which arc easily
crystallised. The more important of these is present
to the extent of 1:59, on the dried plant, the other
in a proportion of 0-025%,. An acid is also present,
the caleium salts of which crystallise well; it is
probably combined with the alkaloids. 1t also
contains some colouring matter whieh is readily
oxidised on- exposure to air, acquiring a scarlet-red
tint. A small quantity of fatty and resinous matter
is also present. We have named the first of the
alkaloids " yajeine ™ and  the secondary one

* yajenine.”

Yajelne crystalllsed from cehlorofor,

Yujelne crystallised from alcohol,

Process of cxtraction : 100 g. of the stem, which
must be very dry, are pulverised and wmixed with
1000 c.c. of distilled water containing 4 c.e. of hydro-
chloric acid. 'The mixture is boiled for half an hour
and filtered through a cloth, and the proeess repeated
three times (deerecasing the quantity of acid in each
instance). Milk of lime made by slaking 25 g. of
powdered quicklime in 200 c.c. of distilled water
is added gradually to the filtrate and the abundant
precipitate, which contains lime and the alkaloids,
is ‘allowed to scttle. The supernatant lignid is
removed by decantation and the precipitate
filtcred off and dried thoroughly at a temperaturo
below 70°. When dry, it is pulverised and bhoiled
for ten minutes with 200 c.c. of aleohol (90° proof)
to dissolve the alkaloids. The solution is filtered and,
while it is still hot, twice its volume of boiling water is
added. Owing to its insolubility the prineipal
alkaloid soon begins to crystallise in brillinnt needie-
shaped crystals. After 24 hours the crystals aro
filtered off and dried at a low temperature. If
very white erystals are desired, the product is boiled in
alcohol, with a little animual charcoal, the solution
filtered, boiled again, and when it has a light

greenish colour boiling water is added as befare
speeified. The sccond alkaloid will be found in the
mother liquors of the first crystallisation, and
is obtained by evaporating to dryness, extracting
with chloroform, decolorising by means of animal
charcoal, filtering, and evaporating.

Physical and chemical properties of yuajeine.—
Yajeine crystallises from aleohol in oblique prisms
with a rhomboidal base. The m.p. is 206°. It is
very soluble in absolute alcohol :—

Solubility of yajeine in absolute alchohol.

Temperature.  Solubility, Temperature, Solubility,
203,79, TV
157 v, 100 o $0°
20 o 125 % HIN s
25 .. 150 g 80:
J0° . 200 o T0° 3

soluble in chloroform and ecther, very slightly in
henzene, light petroleum, and ethyl acetate.

Elementary analysis gives C 72-20%, H 3-449,
N 17:359%, O 7-019%, : these figures and the analysix
of the platinum salt of the alkaloid indicate the
formula C; H N, 0. The eonstitution and molecular
functions are under investigation. Some of its
reactions point to the presence of a pyrrole nucleus.
The salts, as well as the alecoholic solution of the
alkaloid, are inactive to polarised light.

Claracteristic reactions,

Aqueous solution
of a salt,
Yellow crystalltne precipi-
tate,

Moeoholic rolution,
No ppt.  On diluting with
water yellow needles ape

Reavent,
Gold chiorfie

A white precipitate, turning

pear, .
Sky-blue coloration, whick
sky-blue, Aftertwo houes

dlappesrs on addlng

de Frofule’s

water, it s transfonined into
ptlimate needles.,
Dragendont’s Ceystalllne  precipitate of  Crystalfine  precipftate of

necdles,

Green coloration, turning
cerdd green, AMfter 2t
hours turos pisd,

Flesti-colonred  precipitate,
Under the alernscopwe ug-
pears  crystalline, espues
clidly after two hours,

yellow needles,
No precipitate. Violet tluo-
reseence, *

Endnsann’s

Yellowdshi-white precipltute.
Under the mferoscope It
shows stor-shaped needles,

Scheibler's 70

Toxicity of wajeine—Several experiments were
made, one of whieh is sunmnarised in the following
table. Guinea pigs, weighing 500 g. cach, were
used (—

Equivalent per kg, of

body welght,
Injection.

r.c, of
10, =oln, Observatlons,
e

wosulphate,
01 Dhi not dle.

Gulnea-plg N I e o

3 h 3 [§ D R 11 e DId not dle.

” 54 [) 1 012 ' Did not die,

- . 1.0 .. 020 o Died after 9 honrs,

" L Sa— 040 . Died after 2 houra,

o 28 23 .. 00 Died after § hour,

5 avs 30 (1) R Ded after 20 minutes

1" 53 +0 .. 80 .. Died after 15 minutes.
% 131 I 10 Died after 10 minutes.

As may be scen from the table, the toxic dose is
about 0-2 g. per kg. body-weight.

The animal under the influence of the alkaloid, no
matter how injected, becomes restless, light tremors
agitate the body, and later it walks stretching its
body, pushing its hind legs outwards. Finally,
if the dose is strong cnough, the animal is unable to
stand and falls on its side, moving its limbs convul-
sively. The rectal tewperature falls to 35-8°  Re-
peated urinary and freeal excretions are noticeable ;
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abundant froth shows at the monuth and the eyes are
very watery.  In all cases deep and general anwsthesia
is evident. Jn another experiment a dog, weighing
13 kg., on being injected with 0-2 g. of yajeine
=ulphate became insensible, besides  showing  all
the symptoms deseribed above. Using small doses
the animal leses neither its faculties nor movements,
but with larger doses it suffers convalsions. The
small doses we have tried on human beings produce
adeep sleep and a sensation of well-being.
The University,
Rogota.

PNEUMATIC TRANSPORT PLANTS.*

BY PROFESSOR WILLIAM CRAMP, D.SC., M.LE.E.

'The suceess of the pneumatic conveyor in connexion
with the flour mill and grain industry has led to many
inquiries as to the possibility of applying the same
prineiples to other materials, and it is not surprising
that the chemical industry should have shown an in-
terest in such developments. It is true that pneu-
matic conveyors are already in use for ashes, coal, and
some other materinls, but such plants have not
always been snecessful, and the object of this paper
i to snggest the lines which should be adopted in the
design of any puewmatic plant.

Two general types may at once be distinguished,
depending upon whether the static head of the air in
the conveying pipe is above or below atmospherie
pressure.  The former are ealled “ pressure ' and the
latter * suetion ™ plants. A third variety is possible,
consisting of a combination of these two, the head
of air heing below atmosphere at the intuke end and
above atmosphere at the delivery end.

All types depend upon the same general prineiples,
hut too little attention has hitherto been devoted to
the first variety. In any ease aceurate prediction of
the results to be expeceted from a given design is difli-
cult, and well-nigh impossible unless the material to
be eonveyed be fairly uniform.  With regard to this
question, o rough distinetion may be drawn between
material that is in the form of a fine powder and that
which is granular or in definite particles not smaller
than, say, 6 cub. mm.

Plants for fine material.

These usually consist of a centrifugal exhauster
whieh draws air through sheet metal pipes. The
material to be conveyed is allowed to fall in at the
suction end of the pipe, and is collected at the other
cnd by one of three devices, viz, (4) a cyclone or (b)
u suction filter or (¢) a pressure filter.  The first of
these is well known and needs no illustration here. It
may be placed either on the inlet or outlet of the fau,
hut preferably the latter. It is a fairly satisfactory
apparatus, having the virtue of simplicity, and 1 have
used it upon Sulphur Black plants with some success.
Filters consist as a rule of n series of vertical ennvas

o jtead at & jolnt mieetlng of the Chiemical Fuglneering Group and the
Hudd Chembeat and Eugineerlng Soclety on March 3, 1025,

sleeves through which the air passes, delivering up
the material to the sleeves, whence it is released by
means of some shaking mechanism. Suction filters
are placed on the inlet of the fan, pressure filters on
the outlet. The former, therefore, must be completely
enelosed and are the more effective, though much
more expensive, arrangement. At the Hochst.am.
Main works I saw pressure filters in very effective use,
Both types entail considerable fire risk.

The pipe lines in these plants need stand but a small
pressure and may be made from 14 to 16 or even 18-
gauge steel. The air velocity should be between 16
and 14 m. fsec., and the corresponding air friction head
may be ealeulated as in Fig. 6 from the formula

b (cm. mereury)=0-0011 V,3S/d

A peculiarity of such installations is that where the
air velocity is too low the pipe will make up, until
through the restricted area, the velocity ishigh enough
to carry the material. This may be scrious if the
latter be deliquescent. The loss of head over a eyclone
or pressure filter is about 20 mum. of water, whilst in o
suction filter it may be as much as 100 mm.

These plants are really not efticient, but they are
convenient. Almost all the power absorbed goes in
moving the air, and the presence of the material makes
but little difference.  Some sinall experience is neces-
sary to enable the proper allowances to be made for
bends and branehes, but otherwise the apparatus for
fine materials is too well known to call for further
treatiment here.

Plants for granular malerial.

Owr knowledge of pneumatic conveying has been
chicfly obtained from, and most successfully applied
to, clevators and conveyors for grain; and it is now
certain that from a study of such apparatus fair pre-
dictions as to design-and behaviour muy be relied upon
for any material of a similar and reasonably uniform
character.  But some uniformity in the size of the
particles must be insisted upon if good results are to
be achieved ; so that when, as in the ease of ashes and
clinkers, the state of the material is irregular, a grinder
or breaker should be installed before the conveyor.
With this precaution, almost any substance may be
transported with reasonable cfficiency. The suction
plant is the commonest form adopted, and all such
mstallations consist essentially of six parts, viz. :—

(1) The nozzle which dips into the material.

(2) The conveying pipes.

(3) The receiving chamber wherein the material
and most of the dust are deposited.

(4) The air-lock whereby the material ete. is de-
livered {rom the receiving echamber.

(5) The dust filter, which retains such dnst as is not
deposited in the receiving chamber and prevents its
passing into the exhauster.

(6) The exhauster. :

Of these parts, the first two and the last are of
primarvy importance. The third, fourth and fifth,
whilst very important to the successful operation of
the plant, do not seriously affeet its efficiency und
lifting power. 1t is, of course, asswmed that they are
made as air-tight as possible, and of a capacity suited
to the rest of the plant.
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