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Dy:ein!\, may be .gener�lly divide� into two portions, .direct At present, besides the diffcrent qualities of alnm, the dyer 
and Illdlrect, which will be studlCd and discussed III the 

I 
has at his disposal other aluminous mordants, such as sul-

subsequent paragraphs. phate of alumina, hyposulphite of alumina, acetate of alu-
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DIRECT DYEING 
mina, aluminate of soda, and, quite recently, a solution of 

. . '  I alumina in methylamine has bcen proposed. If this last can 
Direct dyes (substantIve dyes) are those where the color- be produced at a low price, it wiII be the most active alumi- As the preceding notices have referred to theoretical 

ing matters brought in contact with silk combine with it nous mordant. rather than to practical subjects, it may be well to introduce 
or beeome fixed without the aid of any interJIlediary agent. Alum is the salt most commonly used, and it occurs in a? example of the value of applied science, to which attell-

Direct dyes may be subdivided into three classes: three sorts: bon has recently been directed by Professor Roscoe.* Mo-
Ist. Those where the color is developed upon the fiber. Roman alum. dem c?:mi�try nowhere shows to more advantage than in 

Indigo, as applied in the vat, is the only type of this clasB. Alum in the Roman style. the u�lhzatlOn of waste products. Scarcely anything nowa-
2d. Those where the coloring matter is absorbed by the Ammonia alum. days IS allowed to run to waste. The residual substances 

silk, but without true combinatIOn. The two former are potash and alumina alums otthe for- and the by-products obtained in manufacturing operations 

3d Those where the coloring matters arc fixed profoundly mula KO, SO, + Al.O" 3 SO. + 24 HO. ' are . carefully studied by the chemis�, and his studies are oc-
upon th� silk, or rather �ombine wi�h .it so inti�ately that Roman. alum, the kind most anciently known, is prepared caslOnally rewarded by the establIshme�t of a ne� ind�s-
both reciprocally lose their characterIstIc propertlCs. from a mmeral named alunite, and is now rare and much. try. Such )las recently been the case wIth M. CamIlle '{m-
. In the first �lass, that of. the blue vat, the fi.ber of t�e .silk a.ought after. It has a .rusty tint, formed .by a deposit of i cen�. 0: ParIs. . .  . 
IS s:tturated Wlt� an . alkalll1e colorless solutIOn. of ll1(iIgo, (Insol�ble) perox!de of Hon. This rusty tmt forms, more- j SIllC� the hel'mn�ng ?f thiS century the beetroot has been 
WhiCh, on aeratIOn IS converted, on the fiber Itself, from over, m consequence of the manner of manufacture layers: empl?} e� on. the Contment for the preparatIOn of sugar. 
s?luble �ndigo-wh�te to i�soluble indigo-blue, the precipita- alternating with other layers perfectly white. ' i Ongmatlllg m .Gcrmany, t�c manufacture soon extended to 
tIon takIllg place III the Silk. Later, when alum, identical with that of Romc was made I Franc:, where It was esp�cULlly fostered by the first Napo-

In the. second class the silk fiber behaves with colori,ng in France and elsewhere, in order to find a market for it, it Ileo� III pursuance of his fll;mous "cont.inental system," 
matters Just as wood-charcoal and bone-black behave wIth was necessary to give it this rusty tint by means of some red: wInch excluded, as far as pOSSIble, all colomal products from 
certain gases and dissolved substances. ocher. the French markets. To so great a magnitude has the 

. The color!ng matters are then fixed. �y t�e porosity o� the �oma,! alum is valuable on account of its great purity, es- manufacture now attained that it is said abo�t 700,000 tons 
SIlk, but n.CIth.er undCI:goes any modI1ICatl?n. There IS no peemlly Its freedom from iron, which is a very pernicious of beetroo� sugar are annually manufactured III Europe. . 
tr,u.e C?mhI.na.tIOn, aud m .several cases, as III that of extract ll1gredient; for if alumina tends to give bright colors, iron, To obtam suga.r ,from thIS source, the . cleansed . b�e� IS 

ot !ndlg?,.lt IS easy. t? stnp the shade and to restore the silk even in very trifling proportions, tends to sadden. An alum cru�h:d, and the JUIce extracted �y eXl?resslOn. ThiS JUIce, 
to Its orIi?mal condlt!on. . . . intended for delicate colors ought to show no immediate ha;I�" ?een refined an� filte.red, I� bOIled a�d allowed to 

Thus, If � color 1�1{(1 extra�t of mdlgo has been applIed blue coloration or precipitate if tested with prussiate cr} stallIze. A su!\'ar, IdentICal with t�e ord�nary product 
�lone or �hghtly aCidulated,. It may be removed from the of potash. As to the rusty tint which characterizes Roman o.f the Sl!gar-eane, . IS thus. se'parll;te�, while a thick, un crystal­
J.iber by �Imple treatmCl;t with a lukewarm alkaline bath, alum, although due to iron, it is entirely without actIOn IIzab�e Sirup remams behIllG: thiS IS, of course,. the treacle or 
Just as ml.ght be done wI�h wood-charcoal 0

.
1' bone-bla?k. upon the coloring matters. Being perfectly insoluble in the molacses: Beet molasses arc used for sweetenlllg purposes, 

The tIurd case comprIses substances which have, m the dye baths,dt settles to the bottom like so much sand. or sometimes as fodder for cattlt;. but they arc more genc-
proper sense of tl:e word, an �ffinity for silk, and to �his In ?ur days am�onia alum, on account of its low price, is rally empl?yed. f.or tbe preparatIOn of a c.oarse spirit; To 
dass belong especIally the aGtrmgent matters of tanlllns. substituted for Homan alum. The first and commonest kind procur!'J thiS SpirIt, the J?olasses. after bavmg been diluted 
T?ese sl!bstanees POSS?SS � great affinity for proteic matters, is somewhat irony, but may serve for blacks (?)and saddened aI;d . acI�ulated, �re s�bJected to ferment;ation and then to 
with which they eombllle m enor�ous proportions, whilst in shades . . T�e second kind. refined alum, is obtained by re- dlst�llatl.on

_
. . It .IS estimated that. 100 kIlog:r�mmes of the 

the second case only smail quantitIes are concerned. crystallIzatIOn of the former. It is less ferruginous and �ol�sse� "\\I�l YIeld about forty lIters of splnt. After the 
B?th . the silk and t.he. as�ringe�t principle lose their pro- bigher in price. dlstIllatlOn. ls complet�d there remains in the retort a liquid 

pcrtlCs m part, and It IS ImpOSSible to restore them com- Finally, til(' third kind, or so caned double refined alum, is kno� as V!na8se. ThIS spent wash was formerly wasted, 
vlelely. obtained by a further recrystallization of the fOTlller. It is but It. was show:n many years ago by M. Dubrun�aut that it  

INDIRECT DYEING. 
pure enough feJr the most delicate shades and may rival eontall!s salts of potash. Instead: �herefol'e, of bemg thrown 
Roman alum. away, It has of late years been utIlI7.ed as a source of these 

. Indirec.t dyes (adiretive colors) arc those which require an [We must here remark that ammonia alums are becoming val�able salts . .  �e vinasse is evaporated . to �ryn.ess and 
mtermedlate agent or mordant to aid in the fixation of the scarcer, and potash alums are regaining something of their calcmed, when I� YIelds an ash terJ?!'Jd salm, rIch m com­
co�oring matter upon the fiber. Such dyes are generally ap- old supremacy.] p�unds of potassIUm. The . eompos�tlOn. of the ash v�rics 
pllCd in two operations, the first consisting in fixing the ,!,he process of alu?Iing silks may precede all the dyeing, with �he ehara:ter of the soIl on wInch It has been raised. 
mordant, and the second in depoEiting tbe color upon it. or It may take place m the course of the operations. In the By tIns proces� I1b?ut 2 , 000 tons of ca,rbonat.e of potash are 

Indirect dyes are subdivided into two classes: fOTlller case the alum bath may be permanent, while in the annual)y pro�uced from the French dlsti�lenes . 

1st. Indirect dyes properly so called. latter it is generally run off after using. . It might falrly.be supposed that che;r.lstry hatl now done 
2d. Dyes depending on the formation of an insoluble me- To alum silks they receive three or four turns, and arc It� utl!l0st to ut�lIze the products of the ?�et, baving obtained 

taIIie . precipitate upon the silk, in a greater or lc,.;ser then put to steep at the bottom of the alum beck, where they flOm It successlvely the sugar, the SPll'lt, and the potash. 
quantIty. are left for several hours, ordinarily over night. The 801u- Recent researches, however, .hav� s)lown th.at t�1C chemist 

To the former class belong the bulk of the old dyes with tion of alum should be saturated in the cold, and should be has by no m!'Jans e:chausted hiS skIl� I? th!1t directIOn. 
wo?ds, roots, etc. Silk, for instance, dyed directly in a so- refreshed from time to time with a boiIinO' and concentrated In t?e reSidual hquor from the distillatIOn of the molasses 
lutlOn of logwood, would take a mere dull fawn-colored �olution of alum. The same end may bebgained by keeping there IS not only the alkaline matt.er of the beet)uiee, which 
stain: b�t if. previously mordanted with iron, copper, or m the beck, just beneath the surface of the liquid, a bag th� ro?t has extracted from �he �Oll,. but there IS ali'O. much 
alu�ma It Will take, according to the mordant, black, blue, full of fragments of alun�, taking care to stir up the hag orb �lllc .matter. som� of �h!Ch 1S ,nltroger;ous. D�rmg the 
or VIolet sb:1des, true precipitates which are formed upon well before the introductIOn of each lot of silk. calcIllatlOn .of the drIed vmasse thiS orgalllc matteT ls decom­
the fiber, a:ld which agree in color with the precipitates For aluming, the silk ought always to be suitably mois- posed: leavmg � porous carbonaceous mass a�sociated with 
(lakes) formed by m.ixinp; the same materials in test glasses. tened, the skeins containing about their own weight of �he mmeral resld�es. .l� th� c0.nc�ntrated vmasse be s�b­
Such dyes arc generally hst as agninst alkaline rcaO'ents water. If �he silks were introduced dry, they would dye Jeeted to destructive dlstl!l:,ttlOn muon retorts, . tbe vo.latlle 
which. usually strip dircet dyes. With acid reagents tl�e 1'e- badly, and 1Il some cases they would not very easily become products of the dec?mposltIOn m:,ty be secured. Just as m the 
Vl'l'se I.S t�e case. In general acids aid direct dyes, and re- wetted by the dye bath. A consequence of this indispensa- process of gas makIllg. On pass�ng tht;se product.s throul'h 
duce IJ,ldlrect dyes by laying hold of the metallic oxides ble degree of humidity is, tlElt permanent baths arc gradual- condensers, the condensable port.IOns Will be liquefied while 
wbich have been fixed. ly weakened and require an addition of coloring matter ctc. the s?:called permanent gases Will pass outward, and may 

In indirect dyeing with mordants the attention of the dyer if they arc to be maintained at one constant strenoth.' 'he utilIzed as fuel. !he co.ndensed products consist mainly 
mnst �e turned towards depositing them perfectly level. Alnm is applied in the cold. When the silks" arc taken of tarry and ammomaca� lIquors; and in this respect they 
otherWise when the dye comes to be applied the consequences out, they must not be dried off from the alum, as they would: r.esemble the conespondmg prodl!cts obtaine� . in the manu­
will be disastrous. otherwise take a bad feel, and could not be moistenl'd with- : factur� of c�al ga�, b�t the chemical compOSitIOn of the pro-

TIle .mod? of actio� of the mo:-dants, which are always out difficulty. On the contrary, when well drained, they j' d�cts IS no� IdentIC�1 III the �W? c�ses. 'J bus. the ammonht 
metallIc, Will be seen 1Il the followmg paragraph. There is, are rinsed .moderately in running water. w�ter obtamed durmg the distillatIOn of ��e vmasse ash con-
nevertheless, one case where the mordant is organic, formed In alummg very litt Ie alum is fixed upon the silk, and the' ta!IlS, among: other pr?ducts, larg� quanti tICS of the salts of 
of tannins, as occurs in dyeing black. small quan�ity that is thrown down depends on the rinsing tnmethylamllle . It IS upor; their presence that the new 

Indirect dyes, which depend on the formation of a metal- which is preferably clone in calcareous water. In this cas� man�facture h�s been establIshed .. 
lic p!-,e:ipitate, play but a �mall part in silk dyeing. The the bicarbonate of lime contributes to the precipitation of Tnmethylamme, a substance which was discovered nearly 
preCIpItates formed upon SIlk by the fixation of a first salt. alumina upon the fiber. thirty. years ailo by Dr. Hofmann, belongs to the class of 
sueh.a� a salt of iron ?r of lead, followed up under suitable I The aluming of silks which have already undergone cer- orgalllc . ?odws known as "c0l!lpound ammonias." 
condl�IOlls �y the actIOn of a second salt. such as yellow I tain dyeing operations is conducted substantially in the A�moma IS a I?ase?us compound of mtrogen and hydrogen, 
prussIate, bIChro�ate of potasl�, etc. , in order to form blues i same manner, but the bath may be slightly heated, and is WhIC�, on solutIOn m wa�er forms common" lPirit of harts­
or greens, affect Its luster and ItS softness too much; so tlmt generally thrown away after use. horn. It w�s shown m 1�48, by M. Wi.lrtz. an eminent 
these methods,. employed for cotton, are abandoned or nearly Sulphate of alumina, which now plays a certain part in French chemist, that amm0!lIa m�y haye one of its hydrogen 
so a;s regards Silks. wool dyeing, has not hitherto proved very successful for atoms replaced by a? orgamc radICal, lIke methyl. The new 

Sl}ks, there�orc, to sum �IP, arc dyed directly or indirectly. silks. body thus formed IS called methylamine. Pursuing this 
Dlrec:ly: mther by flxatIon of a soluble color which bc- The most active preparation of alumina which may per- co�rse, Dr. Hofman showed that a second atom of hydrogen 

?omes insoluble through oxidation or exposure to the air, as haps, be called the mordant of the futu;e, is a soluti�n of �lght also �e replaced �y methy�, and thus a body termed 
1Il t�e blue ,vat: . . .  . .  gelatinous alumina in methylamine. This compound, which (iImethJ;"lamllle >yas 0 btalll:d. FlIlally the same chemist su.c-

01 by a Simple actIOn of porosity akm to the deeolonzmg may be regarded as the aluminate of methylamine, if ex- ceeded !n repla?lIlg t?e third, ?r la�t, atom of hydrogen 1Il 

po�er of b?ne-black. . Examples are the artificial eolors- posed to the air, loses its methylamine, which is very vola- am,nIOma by .thls radical, and III t.lns way formed trimethyl­
Illdlilo-c�rmllle, etc. -m general; in this case acids facilitate tile, while an abundant deposit of alumina is left without amm.e. TIns compound . bas h�therto been regarded as 
!he 1IXatlOn of the coloI', an� alkalies tend to loosen or strip fear of injuring the fiber. nothm.g more than � chemICal ra:-Ity:; bu� by the new French 
It. Tbere are a ,few exceptj(�ns to this . rule, such as orchil Alum ought to be as neutral as possible; it yields, then, man

,
ufacture to .whICh we are referrmg, It may now be pre-

and annatto, �hleh ,:"ork on 1Il an alkalme solution; with decoction of logwood. a very intense reddish violet, pared commer�lally on a� en?rmous scale. 
Or by chemICa.1 aHintty, pl'OpelJy so called, to which class while if the alnm is acid the color turns to a yellowish Alth.' �gh tnmethyl�mm? IS at present of no industrial 

bel�ng the astrIngents; and the properties both of these brown. value, It IS far otherWise With some of its products. Thus, 
bodIeS an.d o� the silk arc modifierr by an act of true chemi- M. W. St('in recommends the usc of ultramarine as a test, M. Vmcent has foun� that its hydro.chlora.te I?ay be easily 
eal e0!llhmatIOn. . . .  as its color is destroyed by the least traces of sulphuric acid decomposed by beat mto .free ammo,nm (wb!ch IS, of course, 

lf s�lks. are dyed �Ith certam colt rmg matters hy the aid in the alum. I a useful pr?duc�), free tnmethylamllle (which can be again 
of a� mdlper;sable mtermediate, the dyeing is indirect, and [It must be remembered, however, that different makes of , cor;verted �nto . ltS hydrocblo!-,ate), and cbloride of methyl. 
�he mterme�mte �akes the name ot a .mordant, and consists ultramarine have different powers of resisting acids .] , TIns chlonde IS. a 90�bustlb�e gaseo.us body, easily con­
III a . . metalliC OXide. The �hades With o,ne and the same lf the dyer uses sulphate of alumina, a salt. usually acid, I �,�nscd .  to a mO?lle lIqUId. .Hltherto It bas not been ob­
colollng matter vary acc?rdmg to the OXide, and as a rule he may easily take account of this excess of acid by wash- : t.Hned III quantity, but�. V!n?ent can now prepare it to 
such 90101'S support alkahe� but not acids. ing about 75 grains of the sample. pulverized in absolute al- any extent, and, cOl!den.smg It III strong wrought-iron cylin-

Ir;dlfect dyes may occur III sevel ell distinct cases. eohol, which seizes the acid, and leaves the pure sulDbate, 
I 
del'S, ea� transport It With ease and safety. 

Either they are. produced by the action of the coloring which is almost insoluble in alcohol. It is then easy 'to de- Chlon;le of methyl may be advantageously used in the 
matter upon an OXide fixed as a mordant, the most common term inc the quantity of free acid in the alcohol by diluting I prepa;atl?n of some of th� ?Iethylated colors, such as Hof­
case; it with water and submitting it to an ordinary acidimetrical mann s VIOlets and the allllm� greens. By the newly disco-

Or by the fixation of a metallic precipitant upon a metal- operation. . vered source o! methyl-chl�nde, �he �ost of preparation of 
lie compound previously fixed; [If any of our f'iends are disposed to make usc of this these c?lor.s W:III be economized, sl�ce It ca? replae� the. more 

• Or b}: the fixation of a metallic precipitate upon a body of test, we should advise them to dry the sampJes of sulphate exper;slVe IOdide. Bu� the most Illterestmg applIcatIOn of 
j JC astrmgent class, such as catechu or galls deposited upon of alumina first at a heat not exceeding 212" Fahr. Other- chl�.nde �f methyl WhICh bas yet. been propo�ed is that of a 
l�JC silk. wise. in'case of damp samples, the alcohol would be consi- refllger�tmi\' agent. By the rapI� evaporatIOn of t�e con-

Mordants, which have been in use for a 10nO' time still derably diluted by the water present.]-Olwmical Review. densed hqUld a ver.y g:re�t re�uctlOn �f temperature IS pro-
constitute one \)f t�le bases of dyeing, despite the invasi�n of �uced. �nd as the lIqUId IS neIther pOIsonous nor corrosive, 
the modern art�ficml col?rs. The latter, indeed, give all the ==::==--:-�:= It . promises to become of much importance. Indeed, M. 
colors of the TaIllbow Without, like the wood colors under- THE WAX OF FICUS GUMMIFLUA. Vmcent has �onstructed a �reezing machine, in which, by 
goin; Changes under the influence of metallic salts, a�d have the evapor:;�IOn o� the chlonde of m�thy:l, as Iow a tempera-
almost expelled them from the department of clear briO'ht By F. KESSEL. tur� as .-5a ?rntIgrade may be mmntamed; a temperature 
colors; but it is not the same with saddened col�rs ;nd THIS wax is a chocolate colored mass, which softens when which IS conSiderably below the freezing point of quicksil-
blacks, which are generally produced by the use of several heated and melts between 60° and 70°. Boiling water ex- vel'. We have now, therefore, in our hands a new refriO'e­
of the wood colors modified by the action of the mordants. trac�s a considerable quantity of a brown coloring matter, rating agent, by means of wbich mercury may be frozen "'by 

The commonest mordants are those of alumina, tin, iron, leavmg the wax nearly white. Boiling alcohol dissolves the pound. 

and copper; then fol,Iow those of chrome, manganese, mer- considerable quantities of the wax, which on cooling are 
cury, etc. , less used m silk dyeing. redeposited in a white mass resembling cauliflower. By 

ALUMINA :\IORDANTS. 
treatment with ether the wax may be separated into two 
bodies mwe or less soluble, the former having the compo­

To fix alumina upon silk the only agent formerly known sition C"H800, aD.d the latter. C.,H,nO.-Ber. der Deutsch. 
was alum. Clwm. (h.oll. 

© 1879 SCIENTIFIC AMERICAN, INC. 

CHEMISTRY OF YEAST. 

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

* '.' On a New Chemical Industry." A Loct,,,c delivered at the Royal 
InstltutlOTI, on February 21. 1879. by ProfcBwr Rosooe, 1.1..D., F.R". 
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