Dyeing may be generally divided into two portions, direct
and indirect, which will be studied and discussed in the
subsequent paragraphs.

DIRECT DYEING. |
|

Direct dyes (substantive dyes) arc those where the polor—i
ing matters brought in contact with silk combine with it
or become fixed without the aid of any intermediary agent. :

Direct dyes may be subdivided into three classes:

1st. Those where the color is dcveloped upon the fiber.
Indigo, as applied in the vat, is the only type of this class. i

2d. Those where the coloring matter is absorbed by the:
silk, but without true combination.

3d. Thosc where the coloring matters are fixed profoundly
upon the silk, or rather combine with it so intimately that
both reciprocally lose their characteristic properties.

In the first class, that of the blue vat, the fiber of the silk
is saturated with an alkaline colorless solution of indigo,
which, on acration is converted, on the fiber itself, from
soluble indigo-white to insoluble indigo-blue, the precipita-
tion taking place in the silk.

Inthe second class the silk fiber behaves with coloring
matters just as wood-charcoal and bone-black behave with
certain gases and dissolved substances.

The coloring mattcrs are then fixed by the porosity of the
silk, but neither undergoes any modification. There is no
true combination, and in several cases, as in that of extract

of indigo, it iseasy to strip the shade and to restore the silk .

to its original condition.

Thus, if a color like extract of indigo has been applicd

alone or slightly acidulated, it may be removed from the
fiber by simple treatment with a Iukewarm alkaline bath,
just as might be done with wood-charcoal or bone-black.

The third case comprises substances which have, in the ;

proper sense of the word, an affinity for silk, and to this
class belong especially the astringent matters of tannins,
These substances possess a great affinity for proteic matters,
with which they combine in enormous proportions, whilst in
the second casc puly small quantities are concerned.

Both the silk and the astringent principle lose their pro- .
pertiesin part, and it is impossible to restore them com- :

pletely.
INDIRECT DYEING.

Indirect dyes (adjective colors) are those which require an :

interniediate agent or mordant to aid in the fixation of the
coloring matter upon the fiber. Such dyes are gencrally ap-
plicd in two operations, the first consisting in fixing the
mordant, and the sccond in depositing the color upon it.
Indirect dyes are subdivided into two classes:
1st. Indirect dycs properly so called.

2d. Dyecs depending on the formation of an insoluble me- !
in a greater or lesser:

tallic precipitate upon the silk,
quantity.

To the former class belong the bulk of the old dyes with |
Silk, for instance, dyed directly in a so-:

woodls, roots, ctc.
lution of logwood, would take a mere dull fawn-colored
stain; but if previously mordanted with iron, copper, or

alumina it will take, according to the mordant, black, blue, :

or violet shades, true precipitates which are formed upon

the fiber, and which agree in color with the precipitates

(lakes) formed by mixing the same materials in test glasses.

Such dyes arc generally fast as_against alkaline reagents -
With acid reagents the re--

which usually strip direct dyes.
verse is the case. In general acids aid direct dycs, and re-
duce indirect dyes by laying hold of the metallic oxides
which have been fixed.

In indirect dycing with mordants the attention of the dyer

must be turned towards depositing them perfectly level, ;

otherwise when the dyc comes to be applied the consequences
will be disastrous.

The mode of action of the mordants, which are always
metallic, will be seen in the following paragraph. There 1s,
nevertheless, one case where the mordant is organic, formed
of tannins, as occurs in dyeing black. '

Indirect dyes, which depend on the formation of a metal-
lic precipitate, play but a small part in silk dyeing. The
precipitates formed upon silk by the fixation of a first salt.
such as a salt of iron or of lcad, followed up under suitable
conditiot s by the action of a sccond salt, such as yellow
prussiate, bichromate of potash, cte., in order to form blucs
or greens, affect its luster and its softness too much; so that
thesc methods, employed for cotton, are abandoncd or nearly
so as regards silks.

Silks, therefore, to sum up, arc dved directly or indirectly.

Directly: cither by fixation of a soluble color which be-
comes insoluble through oxidation or exposure to the air, as
in the blue vat:

Or by a simple action of porosity akin to the decolorizing
power of bone-black. Examples are the artificial colors—
indigo-carmine, etc.—in general; in this case acids facilitate
the fixation of the color, and alkalies tend to loosen or strip
it. There are a few cxceptions to this rule, such as orchil
and annatto, which work on in an alkaline solution;

Or by chemical affinlty, propet'y so called, to which class
belong the astringents; and the properties both ot these
bodies and of the silk are moditfies# by an act of true chemi-
cal combination.

If silks are dyed with certain cole ring matters hy the aid

of an indipensable intermediate, the dyeing is indirect, and

the intermediate takes the name oY a mordant, and consists
in a metallic oxide. The shades with onc and the same
coloring matter vary according to the oxide, and as a rule
such colors support alkalies but not acids.

Indirect dyes may occur in sevet al distinct cases.

Either they are produced by the action of the coloring
matter upon an oxide fixed as a mordant, the most common
case;

Or Ly the fixation of a metallic precipitant upon a metal-
lic compound previously fixed;

Or by the fixation of a metallic precipitate upon a body of
tae astlr(ingent class, such as catechu or galls dcposited upon
he silk.

Mordants, which have been in use for a long time, still -

constitute onc of the bases of dycing, despite the invasion of
the modern artificial colors. The latter, indecd, give all the
colors of the rainbow without, like the wood colors, under-
going changes under the influence of metallic salts, and have |
almost cxpelled them from the department of clear, bright
colors; but it is not the same with saddcned colors and:
blacks, which are generally produced by the use of several .
of the wood colors modified by the action of the mordants.
The commonest mordants are those of alumina, tin, iron,
and copper; then follow those of chrome, manganese, mer-
cury, ctc., less usedin silk dyeing.
ALUMINA MORDANTS. !

:redeposited in a white mass resembling cauliflower.

At present, besides the diffcrent qualities of alum, the dyer
has at his disposal other aluminous mordants, such as sul-
phate of alumina, hyposulphite of alumina, acetate of alu-
mina, aluminate of soda, and, quite recently, a solution of
alumina in methylamine has been proposed. If this last can
be produced at a low price, it will be the most active alumi-
nous mordant. .

Alum is the salt most commonly used, and it occurs in
three sorts:

Roman alum.

Alum in the Roman style.

Ammonia alum.

The two former are potash and alumina alums, ofthe for-

"mula KO, SO; + Al,Os, 3 SO; 4 24 HO.

Roman alum, the kind most anciently known, is prepared .
from a mineral named alunite, and is now rarc and much
sought after. It has a rusty tint, formed Ly a deposit of |
(insoluble) peroxide of iron. This rusty tint forms, more-
over, in consequence of the manner of manufacture, layers !

alternating with other layers perfectly white. i

! Later, when alum, identical with that of Romc, was made
in France and elsewhere, in order to find a market for it, it
was necessary to give it this rusty tint by means of some red
ocher.

Roman alum is valuable on account of its great purity, es-
pecially its frcedom from iron, which is a very pernicious
-ingredient; for if alumina tends to give bright colors, iron,
even in very trifling proportions, tends to sadden. Analum
intended for delicate colors ought to show no immediate
blue coloration or precipitate if tested with prussiate
i of potash. As to the rusty tint which characterizes Roman
alum, although due to iron, it. is entirely without action
upon the coloring matters. Being perfectly insoluble in the
dye bathsg it settles to the bottom like so much sand.,

In our days ammonia alum, on account of its low price, is

is somewhat irony, but may serve for blacks(?)and saddcned
shades. The sccond kind, refined alum, is obtained by re-
crystallization of the former. It is less ferruginous and
higher in price.

Finally, the third kind, or o called doublerefined alum, is
obtained by a further recrystallization of the former. It is
ipure enough for the most dclicate shades and may rival
: Roman alum.

[We must here remark that ammonia alums are becoming

scarcer, and potash alums are regamning something of their:

old supremacy.] .
The process of aluming silks may precede all the dyeing,
or it may take place in the course of the operations. In the

former case the alum bath may be permanent, while in the |

latter it is generally run off after using.

then put to steep at the bottom of the alum beck, where they
are left for several hours, ordinarily over night. The solu-
tion of alum should be saturated in the cold, and should be
refreshed from time to time with a boiling and concentrated
‘solution of alum. The same end may be gained by keeping
in the beck, just beneath the surface of the liquid, a bag
full of fragments of alum, taking care to stir up the bag
i well before the introduction of each lot of silk.

For aluming, the silk ought always to be suitably mois-
tencd, the skeins containing about their own weight of
water. If the silks were introduced dry, they would dyc
badly, and in some cascs they would not very casily become
wetted by the dyc bath. A consequence of this indispensa-
ble degree of humidity is, that permanent baths are gradual-
ly weakened and require an addition of coloring matter, ctc.,
if they are to be maintained at one constant strength.

Alum is applicd in the cold. When the silks. arc taken
out, they must not be dried off from the alum, as they would
“otherwise take a bad feel, and could not be moistened with-
;out difficulty. On the contrary, when well drained, they
!are rinscd moderately in running water.
| In aluming very little alum is fixed upon the silk, and the
i small quantity that is thrown down depends on the rinsing,
‘ which is preferably done in calcarcous water. In this case

! the bicarbonate of lime contributes to the precipitation of °

-alumina upon the fiber.

i The aluming of silks which have already undergone cer-
tain dycing operations is conducted substantially in the
| same manner, but the bath may be slightly heated, and is
gencrally thrown away after use.

Sulphate of alumina, which now plays a certain part in
wool dycing, has not hitherto proved very successful for
silks.

The most active preparation of alumina, which may, per-
"haps, be called the mordant of the future, is a solution of
i gelatinous alumina in methylamine. This compound,which
i may be regarded as the aluminate of methylamine, if ex-
I posed to the air, loses its methylamine, which is very vola-

_tile, while an abundant deposit of alumina is left without ;

“fear of injuring the fiber.
Alum ought to be as ncutral as possible; it yields, then,

with decoction of logwood, a very intense reddish violet, .

:while if the alum is acid the color turns to a yellowish
“brown,
| M. W. Stein recommends the usc of ultramarine as a test,
as its color is destroyed by the least traces of sulphuric acid
in the alum.
[Tt must be remembered, however, that different makes of
‘ultramarine have different powers of resisting acids.l]
| If the dyer uses sulphate of alumina, a salt usually acid,
‘he may casily take account of this excess of acid by wash-
ing about 75 grains of the sample. pulverized in absolute al-
cohol, which seizes the acid, and lcaves the pure sulpbate,
which is almost insoluble in alcohol. It is then easy to de-
terminc the quantity of free acid in the alcohol by dilutin
it with water and submitting it to an ordinary acidimetrica
operation. . .
[If any of our f-iends are disposed to make use of this
-test, we should advise them to dry the samples of sulphate
of alumina first at a heat not exceeding 212° Fahr. Other-
. wise, in‘case of damp samples, the alcohol would be consi-
derably diluted by the water present.]—Chemical Review.

THE WAX OF FICUS GUMMIFLUA.
By F. KEssEL.

THIS waX is a chocolate colored mass, which softens when
heated and melts between G0° and 70°. Boiling water ex-
tracts a considerable quantity of a brown coloring matter,
leaving the wax nearly white.
considerable quantities of the wax, which on cooling are
B
trcatment with ether the wax may be separated into tw%
bodies more or less soluble, the former having the compo-

To fix alumina upon silk the only agent formerly known ' sition C,sHs,O, and the latter, Co;HecOQ.—Ber. der Deutsch.

was alum,

| Chem. Qesdll,
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substituted for Roman alum. The first and commonest kind

To alum silks they receive three or four turns, and are’

Boiling alcohol dissolves

[Continued from SuPPLEMENT No. 180.]

RECENT SCIENCE.
NEW PRODUCTS FROM BEETS.

As the preceding notices have referred to theoretical
rather than to practical subjects, it may be well to introduce
an example of the value of applied science, to which atten-
tion has recently been directed by Professor Roscoe.* Mo-

. dern chemistry nowhere shows to more advantage than in
‘the utilization of waste products.
-days is allowed to run to waste.

Scarcely anything nowa-
The residual substances
and the by-products obtained in manufacturing operations
are carefully studied by the chemist, and his studies are oc-
casionally rewarded by the establishment of a new indus-
try. Such has recently been the case with M. Camille Vin-
cent, of Paris.

Since the heginning of this century the beetroot has been
employed on the Continent for the preparation of sugar.
Originating in Germany, thc manufacture soon extended to
! France, where it was especially fostercd by the first Napo-
{leon in pursuance of his famous ‘‘continental system,”
! which excluded, as far as possible, all colonial products from

the French markets. To so great a magnitude has the
manufacture now attained that it is said about 700,000 tons
of beetroot sugar are anrually manufactured in Europe.

To obtain sugar from this source, the cleansed beet is
crushed, and the juice extracted by expression. This juice,
having been refined and filtered, is boilcd and allowcd to
crystallize. A sugar, identical with the ordinary product
of the sugar-cane, is thus separated, while a thick, uncrystal-
lizable sirup remains behind: this is, of course, the treacle or
molasses. Beet molasses arc used for sweetening purposes,

,or sometimes as fodder for cattle, but they arc more genec-
"rally employed for the preparation of a coarse spirit. To
procure this spirit, the molasses, after having becn dilutcd
-and acidulated, are subjected to fermentation and then to
distillation. Tt is estimated that 100 kilogrammes of the
molasses will yield about forty liters of spirit. After the
distillation is completed there remains in the retort a liquid
know as wvinesse. This spent wash was formerly wasted,
but it wasshown many years ago by M. Dubrunfaut that it
contains salts of potash. Instcad, thercfore, of being thrown
.away, it has of late years been utilized as a source of these
‘valuable salts. The vinasse is evaporated to dryness and
. calcined, when it yields an ash termed s«l/n, rich in com-
: pounds of potassium. The composition of the ash varies
| with the character of the soil on which it has becen raiscd.
: By this process about 2,000 tons of carbonate of potash are
‘annually produced from the French distilleries.

It might fairly be supposed that chemistry had now done
! its utmost to utilize the products of the beet, having obtaincd
from it successively the sugar, the spirit, and the potash.
Recent researches, however, have shown that thc chemist
has by no means exhausted his skill in that direction.

In the residual liquor from the distillation of the molasses

there is not only the alkaline matter of the beet juice, which
the root has extracted from the soil, but there is also much
organic matter, somc of which is nitrogenous. During the
calcination of the dried vinasse this organicmatteris decom-
posed, leaving a porous carbonaceous mass associated with
-the mineral residues. If the concentrated vinasse be sub-
i jected to destructive distillation In iron retorts, the volatile
i products of the decomposition may be secured, just as in the
. process of gas making. On passing these products through
i condensers, the condensable portions will be liquefied while
the so-called permanent gases will pass outward, and may
. be utilized as fuel. The condenscd products consist mainly
I of tarry and ammoniacal liquors; and in this respect they
.resemble the corresponding products obtained in the manu-
. facture of coal gas, but the chemical composition of the pro-
{ ducts is not identical in the two cases. ‘I hus the ammonia
| water obtained during the distillation of the vinasse ash con-
' tains, among other products, large quantitics of the salts of
. trimethylamine. It is upon their presence that the ncw
! manufacture has been established.
! Trimethylamine, a substance which was discovered nearly
thirty years ago by Dr. Hofmann, belongs to the class of
organic odies known as ‘“‘compound ammonias.”
. Ammonia is a gaseous compound of nitrogen and hydrogen,
: which on solution in water forms common ‘¢ ¢pirit of harts-
horn.” It was shown in 1848, by M. Wilrtz, an eminent
French chemist, that ammonia may have onc of its hydrogen
atoms replaced by an organic radical, like methyl. Thenew
body thus formed is called methylamine. Pursuing this
course, Dr. Hofman showed that a second atom of hydrogen
might also be replaced by methyl, and thus a body termed
nimethylamine was obtained.  Finally the same chemist suc-
ceeded in replacing the third, or last, atom of hydrogen in
ammonia by this radical, and in this way formed trimethyl-
amine. This compound has hitherto been regarded as
‘nothing more than a chemical rarity; but by the new French
manufacture to which we are referring, it may now be pre-
pared commercially on an enormous scale.

Althcugh trimethylamine is at present of no industrial
value, it is far otherwise with some of its products. Thus,
i M. Vincent has found that its hydrochlorate may be easily

dccomposed by heat into free ammonia (which is, of course,
|a useful product), free trimethylamine (which can be again
_converted into its hydrochlorate), and chloride of methyl.
' This chloride is a combustible gaseous body, easily con-
| denscd to a mobile liquid. Hitherto it has not been ob-
,tained in quantity, but M. Vincent can now prepare it to
any extent, and, condensing it in strong wrought-iron cylin-
ders, can transport it with ease and safety.

| Chloride of methyl may be advantageously used in the
| preparation of some of the methylated colors, such as Hof-
mann’s violets and the aniline greens. By the newly disco-
vered source of methyl-chloride, the cost of preparation of
these colors will be economized, since it can replace the more
expensive iodide. But the most interesting application of
chloride of methyl which has yet been proposed is that of a
refrigerating agent. By the rapid evaporation of the con-
_densed liquid a very great reduction of temperature is pro-
" duced, and as the liquid is neither poisonous nor corrosive,
. it promises to become of much importance. Indecd, M.
| Vincent bas constructed a freezing machine, in which, by
! the evaporation of the chloride of methyl, as low a tempera-
ture as —55° centigrade may be maintained; a temperature
which is considerably below the freezing point of quicksil-
ver. Wehave now, therefore, in our hands a new refrige-
rating agent, by means of which mercury may be frozen by
the pound.

CHEMISTRY OF YEAST.

In the January number of this review, we gave an account

* ¢ On a New Chemical Industry.” A Lecture delivered at the Royal
Institution, on February 21, 1879, by Prefcsser Rescoe, L.T..D., F.R.S.
Nature, No, 487, February 27, p. 898
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