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anything more comes over. The operation is rather slow, but
noeds little attention and should be done thoroughly. The dis.
tillate contains nearly the whole of the nitrous ether and other
interfering substances, while in the retort there remains a non-
volatile compound of chloride of caleium and methylie alecohol
if the latter be present. Now add to the contents of the flask
a fluiddrachm of water, which decomposes the compound just
referred to, and draw over the half-drachm of spirit required for
testing. Add it to the usual oxidizing solution composed of 30
grains of red chromate of potassium, 25 minims of strong sul-
phuric acid, and half an ounce of water ; let the mixture stand
a quarter of an hour, then distil half a fluidounce. 'Treat the
distillate with a slight excess of carbonate of sodium, boil rap-
idly down to two fluiddrachms, and drop in, cautiously, enough
acetic acid to impart a faint acid reaction ; pour the liquor into
a test-tube about three-quarters of an inch in diameter; add
two drops of diluted acetic acid, U. S. P., and one grain of nitrate
of silver in half a drachm of pure water; apply heat, and
boil gently for two minutes. If the spirit is free from
methylic alcohol the solution darkens and often assumes
transiently a purplish tinge, but continues quite translucent,
and the test-tube, after being rinsed out and filled with water,
appears clean or nearly so. But if the spirit contains only
1 per cent. of methylic alcohol, the ligquid turns first brown,
then almost black and opaque, and a film of silver, which is
brown by transmitted light, is deposited on the tube. When
the sample is methylated to the extent of 3 or 4 per cent,
the film is sufficiently thick to form a brilliant mirror. To
ensure aceuracy, the experiment should be performed by day-
light.
Ethylic Alcohol.

Eithyl Aleohol, or Methyl Carbinol, commonly called simply Alco-
kol (C,H.OH or CH,CH,OH).—It is a colorless liquid, having a
boiling-point of 173.6° T, and sp. gr. 0.7935. Ethyl alcohol may he
obtained by passing ethylene into strong sulphuric acid. The prod-
uct, ethylhydrogen sulphate, when distilled with water yields
aleohol : —

OH, ¢ HS0,. = CHHSO,

CHHSO, + H,0 = CHHO + HS0,.

On the large scale alcohol is always formed by fermentation.
Formation of Alcohol—Ferment two or three grains of
sugar by dissolving it in a test-tube full of water, adding a
little yeast (Cerevisize Fermentum, B. P.), or a piece of the
so-called German or dried yeast, and setting the whole aside
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forjf_;vc‘ral hours in a warm place at a temperaturc of 70°
or 75° F.; carbonic acid gas is evolved, and, if the tube b
inverted in a small dish containing water, mﬂ;r be collected ig
the upper part of the tube and subsequer;tly tested : the‘ sol

tion contains alcohol. If the experiment be made on lar ru-'
guantities (four ounces of sugar, one of yeast and a Jint%)e;
water), the fermented liquid should be dist.illecf onc—];al}' being
collected, shaken with a little lime, soda, or pntz;ﬂl to neutrﬂ’i'nb
any acetic acid and decompose ethereal salts, and a ain(dlizse
tilled till one-half has passed over; the product is dilfte wirir:
of wine. It may be still further concentrated or 1‘ectiﬁe:11 b

repeating this process of fractional distillation. ’

s . r o]
= { -EJ:: ;fa‘efzfatzmz ~—The act of fermentation is commonly the result of,
= a r}u](:iu.(:ompannnont of, some vital action. _dlecholic femaenmi
nr](:;g\of‘ul_fa])pea.r to be always attended by or to attend develop-
B dfwx];e undt f'r(;‘e J}nu]fmplmatlon of cellular structure. Tt follows
» development of the fungus already referr % ituti
ge o . zus y referred to as constituting
tE:.i:,‘hleF a(f,‘tn}q part of yeast, the Succharomyces cerevisice. In tho
gn{;ﬁ::io?d ;cuitﬁmgzus‘ with small quantities of phosphates and
: » natter, glucose is converted i u oni
_ S :onverted into aleohol and carboni
ol <3 . 3 1 ; c
2;1:11 ;rlt?;lt-oggstlzez with ?vuull proportions of glycerin, suceinic acid
r substances.  Yeast also contains a s f $ nalo’
other subst; s. Yeast als ains a soluble ferment analo~
%%1: ;t% Llc]c’l‘?tﬂb(;‘-, 1;'hl}ch is capable of converting sucrose into gl‘uc;r-'o
3T re 1 ye{lﬁ e used SUCTOSE O cane-s . 5
: Shore 1L yeu sed, sucros ane-sugar may be converted
into car honic acid gas and alcohol, the soluble Fermcn)t first convert-
ing the sucrose into glucose.

R0 S — = 2 HEH O S =00
Grape-sugar. Aleohol. Carbonic mg{{] oas
Not more than 2 i i
i an 20 per cent. by weig '- i
in a fermenting ﬁuid.pfhr more ‘t%n:tlf‘h-t O-f nI:,-o_lml S
g g q an this proportion prevents fermen-
Other kinds of ferm ti isi
L nds of fermentation, arising fr ot f i
ferments which have not rvceiv?drlill: 'Illl‘l{:rigm Etihtp' af£_t-10n Gl
. peinch have : >d in all cases distinctive names, are
ltj];e(!.l‘fnﬂo_\\ {11];;. Viscous or Mannitic fermentation, which occurs when
. or saccharine jui such as that of beet-root, become “ ropy.”
‘m;. }110,:'1I11t-6), ;md carbonic acid gas are produced. (For Lactic {n.d
utyric fermentations. see * Lactic Acid,” refactive fermen
; 3 ons. see actic Aeid.””) Pulrefuctive fer
g jom 18, | Lact A itrefactive fermentfa-
to;[hg(.lﬁ..‘ i '\}hqn a liquid containing albumenoid matter is exposed
DX\;NVPI?l;; - tl;lfu.;orm :1pp+‘.sf1.r]m the liquid, using up the ([iw‘ml\'(-d
xygen, and the ferments of the genus Vibrio are dey T
7 L e 1 e genus are developed. These
i“p]rrntect:.:_l from oxygen, which is fatal to them; by a tlhin surface
AYEr crow ] . : o 3 Loy > o
il :)fC]l()\-‘ ded with ].):}-Ct(’.l‘lfl.-'h!]].ﬂ“, rod-like organisms having pow-
ot c-OlUH'nOtl(m- The vibrionic action er putrefaction proceeds
e :0 utl:,iu of sulphuretted hydrogen, together with other sases
e L a8y 3 9 % ) : o
(o ‘.ji”l;}lp;ammti {;L_iom and of complex chemical cnnstihftion
Aeetic fermentation, see * Acetic Acid;” for woniacal fer-
mentation, see © Urine.") W =
! ;
K oryn o o5 I .
Fermentation by Ceriain Soluble Albumenvids—(For the conver-




436 ORGANIC CHEMISTRY.

sion of starch into sugar by diastase, see  Starch” of amygdalin
into benzoic aldehyde, hydrocyanic acid, and glucose by emulsin,
see “* Amygdalin ;' of salicin into saligenin and glucose, see “ Sali-
cin " of myronate of potassium into sulphocyanide of allyl, ete.,
by myrosin, see “ Mustard ;" of cane-sugar into grape-sugar by the
soluble ferment in yeast, see the foregoing paragraphs.)

Alcoholic Fermentation.—The chief reaction results, as already
stated, in the formation of alecohol and carbonic acid gas, though
traces of several other substances are simultaneously produced.
(Vide “Fousel Oil” in Index.)) By this reaction are formed the
spirits of the various kinds of wine, beer, and liqueurs, such as
Orange Wine (Vinwm Auvranlii, B. P.), made “by the fermenta-
tion of a saccharine solution, to which the fresh peel of the hitter
orange has been added ;! Sherry Wine (Vinum Xericum, B. P.), the
fermented juice of the grape; Whiskey (Spiritus Frumenti, U. 8.
P.), containing from 48 o 56 per cent. of pure aleohol ; Bay Rum,
or Spirit of Myrcia (Spiritus Myrcice, U. S. P.), prepared by distill-
ing rum with leaves of Myreia acris ; and others.

Alcoholic drinks vary much in strength. Cider or apple wine,
perry or pear wine, and good beer (ale and porter or stout) contain
4 to'6 per cent. of real alcohol ; good light wines, both “red” and
% white,” and natural sherry also, 10 to 12 per cent. ; strong sherry
and port, which are commonly fortified "—that is, contain added
spirit—16 or 18 per cent.; while “spirits” (gin, rum, brandy,
whiskey, ete.)) and “ liqueurs” (ratafia, almond-flavored; mara-
schino, cherry-flavored; curagoa, orange-flavored ; chartreuse, a
composite flavored liqueur, etc.) are * under-proof ’ or “ over-
proof,” terms explained in a following paragraph. The well-
known offects of these spirituous fluids on the animal system
would appear to be due primarily to aleohol, and secondarily to
othoreal derivatives of alcohols. Some owe a part of their effect
to non-volatile substances, for beer from which all alcohol, ete.
has beerr removed by ebullition still has a powerful influence on
the human economy.

The official (U. S. P.) wines are ail made with “ Stronger White
Wine ! ( Vinum Albwm Fortius, U. S. P.), made by adding 1 part
of alcohol to 7 parts of “ white wine” (Vinwm Album, U. 8. B
the latter a kind of natural sherry containing not less than 10 or
more than 12 per cent. of absolute alcohol. Vinum Rubrum, U. S.
P., is of similar strength—a kind of natural port wine.

Varieties of Aleohol—The weak spirit, concentrated by distilla-
tion till it contains 84 per cent. by weight of pure alecohol, is an
ordinary article of trade; its specific gravity at 60° F. is 0.838%Z
This is common Spirit of Wine, the Spiritus Rectificatus of the
British Pharmacopeeia. The British official Proof’ Spirit® ( Spiritus

* Proof spiril is so termed from the fact that in olden times a proof
of its strength was supposed to be afforded by moistening a small quan-
tity of gunpowder and setting light to the spirit; if it fired the pow-
der, it was said to be “over-proof;” if not, ““ under-proof.” The weak-
est spirit that would stand this test was what we should now describe as
of sp. gr. 0.920.
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5’]7’?: wior, B. 1’) cnn.fmns ~‘1f)_} per cent. by weight, 57 by volume, of
f,‘i(,t:_]wjm‘l, ;tmd is tp;m%e by diluting 100 volumes of “ Rectified Spi‘{“it i
v wvater until the wellstirred product measur 96 v o8
-‘Dl.fit.y volumes of water will be req u?rcd f'mt' tllli(:i;lll:r‘;)soslvd(f);h‘éol]ilm]l'tlh:
oceupying less bulk after than before admixture. In the lan r?:klv(rﬁ
S\imt:ll!dc bf;xrfise ;;ut{lorl‘t‘ics(; the rectified spirit of the Pharmf-mf:;u?e?:
‘ould be deseribed as “ 56 per cent. over-proof”’ (56 per ce (O P :
that 1s, 100 volumes contain as much nlpc hol as - e
volumes of proof spirit. Obviously oot -
olun i e i usly, proof spirit may be mad r
il i i ity s il than U
> I above. s uidounces spirit of “seventy
ove::-l_n'oof * may be diluted to 170, or the sifm?: qlloxilllllttif f of S'::e‘]g}'
O'ff‘ : 11.ft;." over-proof ” may he diluted to 150, and so mz} ’l‘iwqun::
E:‘]l;;fll(]:ld})llth?r pmotf spirib at 60° F. is 0.920. Sp-irit 10 per c‘eﬂt
mder-proof” contains as much alcohol as would be pres in
spirit formed of 90 volumes of proof spirit mixed wi o
water to form 100.-volumes Accordincvpf B]?'ufx'[f T
“adulterated ” with water if it is not WSLI(SI tll1!m i
L i 8 or than 35 degree -
‘};;1_10011 j nor brandy, whiskey, or rum if they are not %’;fi(kge:] ]}fﬁel
25 degrees under proof. oy
A?fgrft, anj{),f};{.hi;?l}_‘, (;_:mlt;unsr ]9] per cent. by weight (94 by volume)
real alcohol, the 1';:-11:-1'i|1Je4raﬁgsﬁlgrcs;?ﬂt£eby W’E ighﬁ alent
al al ; ai : rater. he f ! Sp. gr
of 0.820, the latter 0.928, at 15.6 C., or 0.812 andof)ng]%]e];?:i B
at 25° . The stronger hoils at 78° C. S
Absolute or real alcohol, C,H,(OM), may be prepared from spirit
of wine by removing the water which the latter contains ‘Tl‘l})‘ i
accomplished partially by anhydrous carbonate of potassium : 15
flnul"ly‘ and entirely by recently fused chloride o}f' c(a.ﬂ:.ium’ ml]n
l;)}[:(;};l&;]}nﬁg ?.n’ e{n (mc:ij pint, 2 ounces of dried earbonate of p.otn-s-
Lo placed in a ottle that can be well closed, and frequentl
shaken during two days with the spirit. Meanwhile put 1"1{}19);'
more than a pound of chloride of caleium into a covered crucible
an}d subject it to a red heat for half an hour; then pour the fused
?a‘to_rz a clean stone slab, cover it quickly with an inverted porée-
ain (‘llsh. and when it has congealed break it up into small frag-
:n}wnrf:, fm(l enclose it in a dry stoppered hottle. Put one pnundﬁf
d]f used chloride of calcium into a flask, pour over it the spirit
Oil;t,tnlntvd‘ j'rom_ _the carbonate of potassium, and, closing the mouth
o 1Ie flask with a cork, shake them together and allow them to
:nt‘lrm "r;n twenty-four hours with repeated agitation. Then attach-
e i;(fé};for&de_u-sqr closely connected with a receiver from which
- ﬁ1c,L M‘\{':)t'lﬂ-nl is excluded, and applying the flame of a lamp to
e ﬂ:[;lk, ;i%t ; (‘i-hJ_()ut. two fluidounces, which should be returned to
ﬁuide(ai}m’ o .}(1!1 v ich the d1st111at101? 18 to be continued until fifteen
S ﬁ‘t‘t -lmle‘j been 1‘ecmtered.‘ The foregoing details are those
s r;_].\n Pharmacopeeia. The product should be “colorless
S {ndn?un empyreumatic odor. Specific gravity, from 0.797 to
I L.‘ntmﬂr 1(_.1-(1;1”0:}'{3 containing 1 or at most 2 per cent. of water.
M ¥ \(}.am 1zt_ad by heat, is not rendered turbid when mixed
water, does not cause anhydrous sulphate of copper to assume
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2 blue color even after the two have heen well shaken together.”
What little remains may, if necessary, be removed by the cautious
addition of a little metallic sodium. If 5 per cent. of sodium be
used, solution of ethylate of sodium or caustic alcohol results
(Liquor Sodii Ethylatis, B. P.) by replacement of the hydrogen
in the hydroxyl group of sodium.

Na,. - 2CHOH = 20,HONa + H,

The solution contains 19 per cent. of ethylate of sodium.

Spirit of French Wine (Spiritus Vini Gallici, U. S. P.) or Brandy,
is a colored and flavored variety of alcohol distilled from French
wine. Its color is that of light sherry, and is derived from the cask
in which it has been kept, but it is commonly decpened by the addi-
tion of burnt sugar. lts taste is due to the volatile flavoring con-
stituent of the wine, often increased by the addition of artificial
ossences. “Brandy has a pale amber color, a distinctive taste and
odor, and a sp. gr. not above 0.941 nor below 0.925, corresponding
approximately with an alcoholic strength of 39 to 47 per cent. by
weight or 46 to 55 per cent. by volume. If 100 c.c. of brandy he
slowly evaporated in a weighed capsule on a water-bath, the last
portions volatilized should have an agreeable odor, free from harsh-
ness (abs. of fusel oil from grain or potato spirit). The residue,
dried at 100° C. (212° T.), should weigh not more than 0.250 gm.,
equivalent to 0.25 per cent. (abs. of an undue amount of solids).
This residue should have no sweet or distinctly spicy taste (abs. of
added sugar, glycerin, or spices). 1t should nearly all dissolve in
10 e.c. of cold water, forming a solution which is colored light green
by a dilute solution of ferric chloride (traces of oak tannin from
casks). 100 c.c. of brandy should be rendered distinetly alkaline to
litmus by 3 c.c. of the volumetric solution of soda (abs. of an undue
amount of free acid).”—U. 8. P.

The foregoing words are also used in deseribing W hiskey (Spiritus
Frumenti) in the United States Pharmacopceia, except that the sp. gr.
is to be*not above 0.930 nor below 0.917, corresponding approx-
imately with an alcoholie strength of 44 to 50 per cent. by weight,
or 50 to 53 per cent. by volume,” and that the acidity 1s not to be
greater in 100 c.c. than 2 c.c. of soda solution will neutralize.

Tests.—There are no specific tests for alcohol when mixed with
complex matters. It is, however, easily isolated and concentrated
by f?autionnl distillation, and is then recognizable by conjoint phys-
joal and chemical characters. Thus its odor and taste are charac-
teristic ; it is lighter than water, volatile, colorless, and, when tol-
erably strong, inflammable, burning with an almost non-luminous
flame ; it readily yields aldehyde (see below) and acetic ether (vide
Index), each of which has a characteristic odor; and, in presence of
hot acid, aleohol reduces red chromate of potassium to a green salt
of chromium.

Aceording to Lieben, 1 of alcohol in 2000 of water can be detected
by adding to some of the warmed liquid a little iodine, a few drops
of solution of soda, again warming gently, and setfing aside for a
time ; a yellowish erystalline deposit of iodoform (CHI,) is obtained.
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{3

Ibpd(fla tlac n?icmsgc}pe the latter presents the appearance of hex-
agondl plates or six-rayed and other varieties of stellate crystals
CHeO + 41, + 6NaHO = CHI, + NaCHO, + 5Nal 4 5H.,0
Other aleohols, aldehydes i e
T 18, aldebydes, gum, turpentine, s % reral ot
mﬂ;mnces give a similar 1'§uuti'on. 2 gl
ests of Purity.—0il or resin is precipi iluti
i sin 15 precipitated on diluting spiri
wine with '(%mulled‘\:\-'utcr, giving an opalescent appeara%cep?(‘:ttﬁg
m.lxltt_m‘,]. . The s.p‘e(uﬁc gravity should be 0.838. Fusel oil. aldch\'de‘
in;l:u[c 111111p;n-{1'tws are detected by nitrate of silver. (Vide Index,
Aleohol, test for purity of.”") Water in absolute : :
e b1 3 ate absolute aleohol may 1
detected by adding to a small quantity a little hichly-dried sul l‘l?még
;)f tc(:p_pt;l', \_\i';hlch“becrmms blue (CuS0,,5H,0) if water is ~prc?u(\m;
hut retains its yellowish-whi /drous character (CuS0,) if water
icnn ¥ ite anhydrous character (CuS0,) if water
Note—Most ethyl derivatives
te.—Most cthy rivatives are formed from alcohol, such as
}Ih:i‘n}ts ;t:, ?I{'Cei;t-]'lsil mlspn('lb of nitrous ether, iodoethane, etc ’l‘]mi;
ave been treated under “ Ethane.”” Aldehyde acetic acid an
obtained from alcohol by oxidation. e Rt e

Aleokols and Fthers—Just as su i
! wols stners—dJust as such elementary radicals oS
sium (K) {or.m_ hydrates (as KOH) and oxides (‘155: K (l)c}ﬂ :oaSOPEIﬁ;il
ﬁ?;fll]([‘)l?]ld(jll.}ldmagf dta} cLhyll ((I,‘EIIIa) form hydrates (.12~ common ;Ll('O‘
ol, Coll;OH, and other alcohols) and oxides (as r
e 5) and oxides (as common ether,
& I;:f,uif:g A!nol’zi{s, CHS.SI-},h(]?IIsSH, ete., analogous to sulphydrates
S, ete.,, are known. They originally were termed merc ans
(mercurius captans) from the veadines - hith e
o s ) he readiness with which they took -
F(ulz_l)j :.aé)tne (C?Hﬁb)gTIg. Sulphur Ethers also are knm{n (CHI.T;EE
U,H;),8, ete.  The vapors of such sulphur compounds have an’ ex.
tremely unpleasant smell. * e
Sulphonic Acids ave the products of the oxidati
e products of the oxidation of sulphur alco-

20,HSH 1+ 3 — 2
Ethyl-%nul:"d:‘- o ;O, = 2C,H..80,.0H
aptan. Oxygen. Ethyl-sulphonic acid.

'll'lev al 0 i ¥
ay bpe 1) b j(h acarpons 1 | 1
3 80 ma ormed B.Ct-lng on h carbon W th su p[llll (s}

QI
S0,<op + GH, = 50,<5k 1 mp

8 i aci
Sulphuric acid. Benzene. Benzene-sulphonic acid. Water.

O C
$0,<op + CHOH, = 80,<Qllfh 4 go
. : Tolnene-sulphonic acid. Water.
Sulphonic acids are isomeric with acid sulphit
ulph acid acld s es.  Orthophenol
smfg_»’mmr_: acid, C;H,0H.80,.01, sozolic ar.:ici.por aseptol, ifsnj:ﬁmc?bdl
Poisonous, non-irritating antiseptic. J L

Sulphuric acid. Toluene.

Saccharin

i , which is a har : ali t
s 3 8 harmless, non-alimentary, purely sweeten-

agent, two or three hundred times as sweet as sugar, 1s benzoyl
) 5
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Fahlberg obtains it by converting the i*.o_lu?ntc_._
b wal tar into toluene-sulphonic acid (above); this into
b d the latter into toluene-
mﬁmi‘eiun'x salt, then into a sodium salt, :{m f_[.u},] : ; 0 Sl
s Sl i i ride sphorus a :hlo-
ic e i aetion of trichloride of phosphe
sulphonic chloride hy action of i H
i iguid or :hlor: to amide by ammoni -
vine ; the liquid ortho-chloride into ar ; 2
1]1£,egzmide 1? then oxidized by potassium ‘%e”}nangdnmj%it&t?;}fhl:;;.
i ' r - hydrochloric acid then precipitating b
enzoate and water ; hydrochior) id then o i
ly(rl:;'tl’-lmlphunic‘, imide or saccharin with ﬂlllllllnﬂ.tlc_ﬂ'l ::ji‘ Wﬁizd bv_go
T in?' is saccharin in which hydrogen is displs y 80
uble saccharin 7 is saccharin in h Tydrpeed (o e
dium. The following formule illustrate the stages of ma‘ s
SO : C.H,CH, oy U HCH
0 —CeHOHy g ~CeH LS S0,< 5
S0, <ol U=l NH,
Toluene-sulphonic Toluene-sulphonic
chloride. amide.
CH,CO
NNa
“ Soluble
saccharin.”

sulphonic imide.

Toluene-sulphonic
o 1,00
C.H,CO0K —CelLC S0, <
S0, <N'm; 0w 2
Iphamidobenzoate Benzoyl-sulphonic
Sujrjll‘:;]:?b‘a:;a};:::llz‘oa imide or “saccharin.” ik i
ic,isacrystalliz lorless, inodorous, taste-
Sulphona-l,ancwhypuotu,.,m&cr_\_s:talla.fz,c,c?l o O
less substance, a product of the action o p(:nnlwh( d o
mercaptol—a liquid resulting from the reaction Ql i ;‘E’]Vii{lph(}ndiﬁlﬂi
aptan, and ac 2. Its descriptive name is diethyls
mercaptan, and acetone. descriptive paing 1 . ;
t.hyl-mpethane. and the following is its descriptive formula
CH. _30,CH;
>C<an'om
CH,~ S0,CH;

ETHER.

Eaperimental Process.—Tnto a capacious test-tube put : s.mzltél
quaniit-yof spiritof wineand about halfits bulk of sulphuricacid,

Fie. 41.

Preparation of Ether.

apor of ether, recognized by its odﬁr',
bent tube to the test-tube,

mix, and gently warm; the v
is evolved. Adapt a cork and long
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and slowly distil over the ether into another test-tube. Half the
original quantity of alcohol now placed in the generating-tube will
again give ether ; and this operation may be repeated many times,

On the larger scale, and aceording to the following official process
(Fther, B. P.), the addition of alcohol, instead of being intermit-
ting, is continuous, a tube conveying alcohol from a reservoir into
the generating-vessel. Mix ten Auidounces of sulphuric acid with
twelve fluidounces of rectified spirit in a glass retort or flask capable
of containing at least two pints, and, not allowing the mixture to
cool, connect the retort or flask, by means of a hent glass tube, with
a Liebig's condenser, and distil with a heat sufficient to maintain the
liguid in brisk ebullition. (If a thermometer also he inserted in the
tubulure of the retort or through the cork of the flask, the tempera-
ture may be still more carefully regulated—hetween 284° and 290°
F.) As soon as the ethereal fliid begins to pass over supply fresh
spirit in a continuous stream, and in such quantity as to about equal
the volume of the fluid which distils. For this purpose use a tube
furnished with a stopeock to regulate the supply, as shown in Fig,
49, connecting one end of the tube with a vessel containing the spirit
supported above the level of the retort or flask. and passing the other
end throuch the cork of the retort or flask into the liguid. When a
total of fifty fluidounces of spirit has been added and forty-two fluid-
ounces of ether have distilled over, the brocess may be stopped.

To partially purify the liquid, dissolve ten ounces of c¢hloride
of calcium in thirteen ounces of water, add half an ounce qof lime,
and agitate the mixture in a bottle with the impure ether. Leave
the mixture at rest for ten minutes, pour off the light supernatant
fluid, and distil it,with a gentle heat until a glass bead of specific
gravity 0.735 placed in the receiver begins to float. The ether and
spirit retained by the chloride of caleium and by the residue of each
rectification may be recovered by distillation and used in a subse-
quent operation.

Explanation of Process.—On the addition of sulphuric acid to
alcohol in equal volumes, one molecule of each reacts and gives a
molecule of ethylhydrogen sulphate and one of water :—

C,HOH 1 HS0, = CJHHS0, + HQ
Alcohol. Sulphuric Ethylhydrogen Water,
acid. sulphate.

More alcohol then gives ether and sulphuric acid by the reaction of
one molecule of the alcohol on one of ethylhydrogen sulphate (some-
tinies termed ethylsulphuric acid or sulphethylic acid or sulphovinic
acid) :—
C,HO0H + C,HHAS0, = (C,H,),0 = H,80,
Alcohol. Ethylhydrogen ¢ Ether. Sulphurie
sulphate. = acid.
The water of the first reaction and the ether of the second distil over,
while the sulphuric acid liberated is attacked by aleohol and recon-
verted into ethylhydrogen sulphate ; so that the sulphuric acid orig-
mally employed finally remains in the retort in the form of ethyl-
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hydrogen sulphate. The effect, however, of a small quantity of sul-
phuric acid in thus converting a large quantity of aleohol into ether
is limited, secondary reactions occurring to some extent after a
time.

Properties—Pure ether is gaseous at temperatures above 95° F.;
hence the condensing-tubes employed in its distillation must be Kept
as cool as possible. At all ordinary temperatures it rapidly volatil-
izes, absorbing much heat from the surface on which it 1s placed. A
few drops evaporated consecutively from the back of the hand pro-
duce great cold, and if blown in the form of spray the cooling effect
is so rapid and intense as to produce local anmsthesia. Evaporated
by aid of a current of air from the outside of a thin narrow test-
tibe containing water, the latter is solidified to ice. Its vapor is
very heavy, more than twice and a half that of air and nearly forty
times that of hydrogen (H, = 2; C,H,,0="7T4; oraslto 37). Ina
still atmosphere, therefore, it will flow a considerable distance along
a table or floor before complete diffusion oceurs ; the vapor is also
highly inflammable ; hence the importance of keeping candle and
other flames at a distance during manipulations with ether. Exposed
to the action of air and light, ether gives rise to ozone.

Purification.—To imitate the process of partial purification above
describod, add to the small quantity of ether obtained in the forego-
ing operation a strong solufion of chloride of calcium and a little
slaked lime; the latter absorbs any sulphurous acid that may have
been pl'oduced by secondary decompositions, while the former
absorbs water; on shaking the mixture and then setting aside for a
minute or two. the ether will be found foating on the surface of the
solution of chloride of caleium.

This ether, redistilled until the distillate has a sp. gr. not higher than
0.735, and boiling-point not higher than 105° F., is the ether of the
British Pharmacopeeia. It still contains about 8 per cent. of alcohol,
The latter may be removed by well shaking the ether with half of
its bulk of water, settine aside, separating the floating ether, and
again shaking it with water ; aleohol is thus washed out. This washed
ether containing water (for water and ether are to some extent solu-
ble the one in the other; fifty measures of pure ether agitated
with an equal volume of water are reduced to forty-five measures) is
placed in a retort with solid chloride of calcium and a little caustic
lime, and once more distilled ; pure dry ether results. Sp. gr. nob
exceeding 0.720. Fther, U. S. P., contains nearly 74 per cent. of
real ether, nearly 26 per cent. of aleohol, and a little water; sp. gr.
0.750 at 15° Q. iher Fortior, U. S. P., contains nearly 94 per
cent. of real ether, nearly 6 per cent. of aleohol, and a little water;
sp. gr. not above 0.725 at 15° C. or 0.716 at 26° C.: boiling-point,
37° . Agitated with an equal volume of glyeerin, the Hther should
yield 75 per cent. of ether, while Zther Fortior should yield 86 per
cent.

Spiritus Atheris, U. S. P., is a mixfure of 30 weights of stronger
ether with 70 similar weights of alcohol. Spirifus Atheris Com-
positus, U. S. P., contains 30 of stronger cther, 67 of alcohol, and
3 of ethereal oil. It is the old * Hoffmann’s Anodyne.”

ALCOHOLS.

ALCOHOLS (continued).

Propylic and Butylic Alcohols.

The primary and secondary

. I : se ary propyl aleohols (C,H.
OH,CH,CHOI) and the four butyl alcohols (C }Eﬁl—fp %eog’z&nfl
are of no special pharmaceutical interest. : : S

= vpr -CH.
CH,—CH,—CH,  CH<gpp? CH,—OH, CH,

II—(I‘-—OT[ IH—C—0H CII3—(|}ﬁOII OIIS——(l}—()H
H H
Primarv Il
m;]r:;: Ivlfl\ln‘tt,i] .Pri mary Secondary
-tlc(-ulnol 3 iso-butyl butyl
ale = alcohol. alcohol,

Amylic Alcohol.
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The constitution of the variety of amylic aleohol, C.H,,0H, known
as fertiary amylic alcohol or dimethyl-ethyl-carbinol, is shown in the
above graphic formula. It is used in medicine for hypnotic purposes
in place of chloral hydrate, and is known as amylene hydrate, for it
contains the elements of amylene, C;H,,, and water, H,0.

The pentylic salts of pharmaceutical interest are all derived from
amylic alcohol.

Other Monhydroxyl Alcohols.

Among the higher alcohols are the following :—

Cetylic Aleohol (C,H,,0H), or Hydrate of Celyl, formerly termed
ethal, obtained by saponifying spermaceti (Cetaceum, U. S. P.), which
consists of palmitate of cetyl %C\HI[%CIGI]'MO,), or celine. Sperma-
ceti is the solid erystalline fat accompanying sperm oil in the head
of the spermaceti whale. Sp. gr. about 0.945; melting-point near
50° C.

Cerylic Aleohol (C,;H,OH) is obtained in a similar manner from
Chinese wax (ceryl-cerolate).

Melissic Alcohol (CyyHgOH) is obtained in a similar manner from
melissic palmitate, the portion of beeswax soluble in hot aleohol.
Yellow Waz (Cera Flava, U. 8. P.), and the same bleached by
exposure to moisture, air, and sunlight, or White Wax (Cera Alba,
U. S. P.), is the prepared honeycomb of the hive-bee. According to
Brodie, it is in the main a mixture of the alcohol just named with
cerotic acid (C,H,,COOH) and about 5 per cent. of ceroleine, the
body to which the color, odor, and tenacity of wax are due. Amongst
the possible adulterants of wax are paraflin and ceresine. The latter
is the purified native ozokerite of Galicia, a solid hydrocarbon,
largely used as a substitute for beeswax, especially in Russia. Both
parafiin and ceresine reduce the melting-point of wax, which should
not be lower than 146° F. (63.3° C.) when taken in the manmer
deseribed in conneetion with the quantitative determination of tem-
perature (vide Index). The amount is obtained by destroying the
wax with warm oil of vitriol, and afterward with fuming sulphurie
acid, which scarcely affects paraflin and ceresine. Pure wax will not
yield more than about 3 per cent. to cold rectified spirit, whereas
Tosin, ete. would be extracted by the spirit. Solution of soda

extracts nothing from pure wax, but dissolves fat acids, fats, rosin,

Japan wax, ete., and the alkaline fluid then yields a precipitate of

acids on the addition of hydrochloric acid. Soap would be dissolved

from wax on boiling the sample with water, and the aqueous fluid
would yield oily acid on adding hydrochloric acid. Flour or any
starch would be detected in the cooled agueous fluid by iodine.

The Allylic Series of Aleohols (C,1,, ,OH) (monhydric aleohols).
— Allyliec Aleohol (C;H,0TT) may be obtained by heating 4 parts of
glycerin with one of oxalic acid, the receiver being changed at 195°

., and the liquid collected till the temperature rises to 260° C. The
first product is formic acid, which reacts on glycerin, forming mono-
formin :—
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C,H(0H), + HCOOH — L QB *
btprn.* " Fomicaat. 012 T CGHU(QI(L.CO0).
This, on further heating, yields allylic aleohol,
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233[ tke ':u_-?o‘r_alc.)f_ Fh.e haloid acids it produces iodine b;ominc and
chlorine derivatives, hy replacing the (OH) by I Br, or Cl; i 7
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QUESTIONS AND EXERCISES. o
5 1 g i acids.
794. Give an outline of the relations between tLl‘cloho:%r ?1111001!015 o
795, (;iu: a general method of preparing the primary
725, e a
s ethylic series. e
t:h(’;‘jﬁ "Name the source of m(‘.t-i_i_\.]..ll:.‘,’ glcohol.
97 1 18 1 112 5 v b 3 o t" 7
727. What is * methylated spirit’ :
':' ?:Q Describe the méthod by which methylated
in a tincture. : : i e
V TE?E}.TIHOW can artificial ethylie ali?lulkb’!;;]m;g;s] E;i_u—iﬁcaf.ion, U
o ‘vite a few sentences on the In dtionapnriohton) 08
o tv':;ilffﬁ Q)f -1‘i cohol, and explain the difference hetween rec
goncentratic a ; o ’ -
irit, proof spirit, and absolute alcohol. e L e
T3 1 p\\' hat quantity of water must be added 00 s gullon s
{'- e e 56 ‘degrees over-proof to convert it into fpl(_)_o egf B
i _‘:-)‘1)11 "ll‘o \\'};:,t volume must 5 pints of spirit of \'\tl‘]; i
.’ = . : 3 a i 3 T ) - ?
oo f De diluted before it becomes proof spirit’ s
. Ans. T pints 13 ou
ol ;_n‘avit;g' ulf 1);{333?(‘2:;%““ present in malt
e pmport;un Slt ?11:1(1)\' fu-ul & S])iri'tf-:,' and state the
- 's, light wines, port and sherry,  spinits, e
llqglolf:&?tt)llixl'llficll tpiriE‘a may be diluted without *“adulterat
cten & s § L
e)“'}") Enumerate the characters of'_nkoh(ﬁ. Shom iyno =
i"S'Ej. Whence is brandy obtained? and to what are
156, g ¥

angii?.mﬁ;;cribe the official process
m%;?ugil??:\a physical expl
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a.llfyjiilc; Egg‘holl sjéuﬁd to oil of mustard and oil of garhic?

spirit is detected

for the preparation of ether, giv-

gmation of the mode of producing local

Aleohols of the CnII.m_;E)H Series. Phenols and Benzylic Alco-
hols.

Carbolic Acid.

i 7 id, or Carbolic Acic
E e Aleokol, Phenic Acid, : ol ]
Il’f;f’grﬁ) fr::if{mhe m'tiﬁci;{lly obtained by heat‘mg‘b](.rim;]i(:‘ ‘:L::i:i
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acid and oxygen.

i the formation
k color, probably owing to et
l?;nacid \C.Mlljlwod) by absorption of carboni¢
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crystalline body (Aeidum Carbolicum, U. S. P). A crystalline,
so-called hydrous acid (CH,0H.H,0) may also he obtained.

At temperatures above 95° ordinary carbolic acid is an oily
liquid. It is only slightly soluble in water, but readily dissolyed
by alcohol, ether, and glycerin (Glycerinum Aeidi Carbolici, B. P.),
In odor, taste, and solubility (and ‘in appearance when liquefied by
heat or by the addition of 5 to 10 per cent. of water) it resemblos
creasote, a wood-tar product for which carbolic acid has been substi-
tuted. Besides phenol (C;H.OM), coal-tar oil contains cresol, cresylic
acid (C;H,0H), or (C;H,CH,OH), the alcohol of toluene, while wood-
tar oil furnishes guaiaeol (C,11,0,), boiling-point 200° C.—also a
product of the destruetive distillation of guaiacum resin—and ereg-
sol (CgH,;0,) or ereasote. Certain coloring-matters may be obtained
by the oxidation of earholic acid ; ammonia or, still hetter, phenyl-
ammonia (aniline or phenylamine) mixed with it, and then g small
quantity of solution of a hypochlorite, gives a blue liquid. No
very satisfactory chemical method can be found for distinguishing
creasote from carbolic acid, as creasote contains phenol, the chief
difference consisting in the fact that the former boils only at 370 F.,
while the latter readily dries up at 212°,  Some other physical dif-
ferences exist: thus, carbolic acid does not affect a ray of polarized
light ; creasote twists it slightly to the right. Carbolic acid is either
solid or may be may be solidificd by cooling ; creasote is not solid-
ified by the cold produced by a mixture of hydrochloric acid and
sulphate of sodium. Creasote from coal (impure or crude carholic
acid) gives a jelly when shaken with albumen or with collodion ;
creasote from wood (Creasotum, U. 8. P.) is scarcely affected, especi-
ally if quite free from even all natural traces of carbolic acid. Coal
creasote is soluble in solution of potash and in the strongest solution
of ammonia (Read), wood creasote scarcely soluble. The coal prod-
uct is soluble in twenty volumes of water. and a neutral solution of
ferric chloride strikes'a more or less permanent green or blue color
with the liquid; wood creasote is less soluble (dgua Creasoti, U. S,
P., is said to contain 1 in 129), and not permanently colored blue by
ferrvic chloride. An aleoholic solution of the coal oil is colored
brown by ferric chloride; a similar solution of true creasote green.
A dilute solution of creasote. such as creasote-water, is not affected
by agitation with spirit of nitrous ether, while a similar solution of
phenol hecomes red. A few drops of the spirit of nitrous ether are
placed in a test-tube, then about a drachm of the agqueous fluid and
an equal volume of sulphuric acid are poured down the sides of the
tube. A pink or red color results if phenol he present, especially
after standing aside a short time (Eykman ; MacEwan). A solution
of carbolic acid gives with excess of bromine-water an insoluble
white precipitate of tribromo-phenol, C,H,Br,0H. This reaction is
useful in quantitative estimations ‘of carbolic acid. According to
Mr. Thomas Morson, pure creasote is unaffected when mixed with
an equal volume of commereial glycerin, while carbolic acid is mis-
eible in all proportions, and will carry into solution even a consider-
able quantity of creasote.

Carholic acid and alkalies yield carbolates or phenylates, as




