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Introduction—The twenty-seven radicals which have up to\:trl%m
point mainly occupied attention are (admitting ammonium, N tlli)»
metals; and they have been almost (;KclllSi\’B]_\.’.Stu‘dled1‘110'5 1\1} ‘1‘<,
free state, but in the condition in which they exist in salts. A‘\c'n (
over, these metals have been treated as if they formed thf: mc; s 1]1.11
portant constituent, the stronger half| the foundation or base o m; ts.
Attention has been continuously directed to the metallic or !.)asy rm§
side of salts, And indeed there is still one more basylous l'tf-dl(.{l
which must be mentioned, though it is usually su}?pqsed to pl‘-avxl- on 'Sff
a subordinate part in medicine—Hydrogen. [rlll_lkc.tlae t-ﬂ.vth‘ 0
most metals, those of hydrogen (the so-called acids) a?-e'nev.feli, in
medicine or the arts generally, professedly used for the sake (_)thl)cn;
hydrogen; but always for the other half of the sa,lt;,l t%u: }xce(i “ rrru
side. And it is not for their basylous radical that these hy 1{‘),,;‘:1
salts are now commended to notice,* but in order to study, 1131}}1]@1}]1; 19
most favorable circumstances, those acidulous groupings whic r}{l‘- ?
continually presented thenmelvc.s in Opemtlol}f on saltq, but “.mj h
were for the time of secondary importance. These acidulous ya H
zals may now be treated as the primary object of élt-tCllt}lOl_l, .‘m
there is mo better way of doing so than in operating ou_tunr‘c:om-
pounds with hydrogen, the apparently inferior 1_ne.dm1nr-_Ll m}]lpm]:mclu
of which element, as compared with potassium, iron, and ot Pﬁ . as,}_d,
ous radieals, will serve to give the desired prominence to the acid-

; icals in question. 3 ]
ulogzmﬁglcﬁii&s.i’l‘llese Ia,lts of hydrogen (hydrogen cnsﬂ:y dis-
placeable, or in certain cases, in part, by ordinary metals) are the

# Tt must not be forgotten that the commonest salt of any r:ulm:xl.
whatsoever is a salt of hydrogen, the oxide of hy_ch-n:gen [Hi.l{)], :31
hydrate of hydrogen (HHO), wafer. In the reactions already pui-
formed the value of this compound has been constantl}f recogvnllful,
both for its hydrogen and for its oxygen, but most of all as the vehicle
or medinm by which nearly all other atoms are enabled to come into
that contact with each other without which their existence woulc‘l' b}e
almost useless; for some atoms are llkg some animals—out (if-‘}r (|t<:r
they are as inactive as fishes, It is true that both fishes and salts 1i:_1.\-e
usually to be removed from water to be utilized by man; but before
they can be assimilated, either as food or as medicine, they must again
seek the agency of water in becoming d1§$olved. Sl

+ Actually, it is as difficult to deterr'mne the relative importance of
the different atoms or groups of atoms in a molecule as of the different
parts or members of an animal or vegetable, the different units or socie-
ties in a community, the different planets or solar systems of the uni-
verse; nay, the different pieces or parts of an engine or the pigments
or portions of a picture: lunion jait la force.
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ordinary sharp, sour bodies termed acids (from the Latin root acies,
an edge). The following Table includes the formulss and usual
names of the most important; others will be noticed subsequently.
A few of those mentioned are unstable or somewhat rare; in such

cases a common metallic salt containing the acidulous radical may
be used for reactions.

H(l hydrochloric acid,
HBr hydrobromic acid.
HI hydriodic acid.
HCN (HCy)  hydrocyanie acid.
HNO, nitric acid.
HCIO, chloric acid.
HC,H,0, acetic acid.*

H,S hydrosulphurie acid.+
H,80, sulphurous acid.
H,80, sulphuric acid.
H,C0,? carbonic acid.
H,C,0, oxalic acid.
H,C,H.,0, tartaric acid.
H,C.H.0, cifric acid.

H,PO, phosphoric acid.
H,BO, boracic acid.

The old names are here retained for these acids, but, in studying
their chemistry and chemical relations to other salts, they are use-
fully spoken of by such more purely chemical names as (for hydro-
chloric acid) chloride of hydrogen, (for nitric acid) nitrate of hydro-
gen, and so on—sulphate of hydrogen, turtrate of hydrogen, phos-
phate of hydrogen.

A prominent point of difference will at once be noticed between
the basylous radicals met with up to the present time and the acidu-
lous groupings included in the above tabular list. The former are
nearly all elements, ammonium on ly being a compound ; the latter
are mostly compounds, ehlorine, bromine, iodine, and sulphur being
the only elements. This difference will not, however, be so appar-

ent when the chemistry of alcohols, ethers, and such bodies has
been mastered, for they may be regarded as salts of compound
basylous radicals.

* The hydrogen on the acidulous side must not be confounded with

the basylous hydrogen in all these hydrogen salts or acids; the two
perform entirely different functions, Hydrogen in the acidulous por-
tion is like the hydrogen in the basylous radical ammonium’: it has
combined with other atoms to form a group which plays more or less
the part of\an elementary radical, and fo which a single symbol is not
unfrequently applied (Am; Cy, &, O, T, T, etc.). Cobalt, chromium,
iron, platinum, ete., resemble hydrogen in this respect in often uniting
with other atoms to form definite acidulous radicals, in which the usual
basylous character of the metals has for the time disappeared. In Ay
drides (p. 122) hydrogen itself is an acidulous radical.
T Bynonyms: sulphydric acid and sulphuretted hydrogen.
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Rarer Acids.—The above acids contain the only acidulous group-
ings that commonly present themselves in analysis or in pharma-
ceutical operations. There are, however, several other acids (such
as hypochlorous, nitrous, hypophosphorous, valerianie, henzoic,
gallic, tannic, uric, hyposulphurous, hydroferrocyanie, hydroferrid-
cyanic, lactic, ete.) with which it is desirable to be more or less fa-
miliar ; reactions concerning these will therefore be described. Ar-
senious, arsenic, stannic, manganic, and chromic acids have already
been treated of in connection with the metals they contain ; in prac-
tical analysis they always become sufficiently altered to come out
among the metals.

Quantivalence—A glance at the foregoing Table is sufficient to
show the quantivalence of the acidulous radicals. The first seven
are clearly univalent, then follow six bivalent, leaving three triv«
alent.

These all combine with equivalent amounts of basylous radicals to
form various salts ; hence they may be termed monobasylous, dibasy-
lous, and tribasylous radicals. The acids themselves were formerly
spoken of as monobasic, dibasic, and _tribasic respectively, or mono-
basic and polybasic, in reference to the amount of base (hydrates or
oxides) they could decomposeé; but the terms are no longer definite,
and hence but little used in mineral chemistry.

Antidotes—The antidotes in cases of poisoning by the strong
acids will naturally be non-corrosive alkaline substances, as soap
and water, magnesia, cOmMmon washing “ soda,” or other carbonates.
Vinegar, lemon-juice, and weak or non-corrosive acids would be the
appropriate antidotes to caustic alkalies.

Analysis—The practical study of the acidulous side of salts will
oceupy far less time than the basylous. Salts will then be briefly
examined as a whole.

Caution.—Once more: it is only for convenience in the division of
chemistry for systematic study that salts may be considered to contain
basylous and acidulous radicals, or separate sides, so to speak ; for we
possess no absolute knowledge of the internal arrangement of the
atoms (admitting that there are such things) in the molecule of asalt.
We only know that certain groups of atoms may be transferred from
compound to compound in mass (that is, without apparent decom-
position) ; hence the assumption that these groups are radicals. A
salt is probably a whole, having no such sides as those mentioned.

QUESTIONS AND EXERCISES.

410, Mention the basylous radical of acids.
411. Give illustrations of univalent, bivalent, and trivalent acidu
lous radicals, or monohasylous, dibasylous, and tribasylous radicals.
412. What is the difference between an elementary and a com-
ound acidulous radical ?
413. Name the grounds on which salts may be assumed to contain
basylous and acidulous radicals. :
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