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INORGANIC CHEMICAL ANALYSIS.

———

TI{E object of Chemical Analyeis is to ascertain the chemical composition
of any given body. I[norganic chemical analysis is divided into Quali-
tative Analysis and Qquantitative Analysis. Qualitative Analysis is the

separation of the chemica] components of any substance, either in a sep-
arate form or in some known state of chemical combination. It {s also used to
identify simple or elementary substances by bringing them into chemical com-
bination with other substances whose chemical composition s already known.
Qualitative Analysis teaches us to separate and identify the components of any
substance with regard to their quality only, witheut regard to their quantity,
and answers the question, © Wiat does the substance contain? "' Quantitative
Analysis furnishes the methods of procedure by which we determine the rela-
tions of weight er volume which these elements bear to each other, and answers
the question, “ Hew muck of s several given elements does the substance
contain? "

The methods of Qualitative Analysis consist in bringing the substance un-
der examination into contact with other bodies of known properties, and ob-
serving the phenomens which ensue.  These phenomena conrist in alterations,
gither in state of aggregation, form or color, depending upon chemical change.
By exhibiting the constituent parts of a substance of sskwonm composition, n
forms of ksewa composition, the constituton of the body examined, and the
presence of its several component elements may be poaitively inferred. The
separation and identification of substances are usually accomplished by physical
chunges. All bodies which we employ for the purpose of producing physical
changes by chemical traneformations we czll reggents; and the resulting
changes are called rearffons. Acide, bases, salts, and elementary bodies are
alike used as reagents. The reader will ngte a difference between amalysis and
testing: we test for any particular substance by eliciting some property peculfar
to itself, such as a change of color (#,g., the blood-red coloration formed by ad-
ding a sulphocyanide to a solution of fervic salt), or the production of a peculiar
odor (s, the garlic odor of the vapor of metallic arsenic).

Dy meant of reagents the chemist interrogates the substance under examin-
ation, Inquiring whether it contains this or that group of chemically similar
elements, or only this or that member of such group. If the guestion be put
correctly, that s, if all the conditions under which the reaction expected can be
produced by the reagent employed, | e carefully observed, the answer ia decisive
ag to the presence or absence of the element of group of elements sought
But if the properties and chemical relations of the bodies formed by the chemi-
cal changes which constitute the reaction, have been wholly or partially neg-
lected, the answer i at least of doubtful accuracy, if not certainly erroneous.
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Chemical substances act upon each other more certainly and speedily when
they are in the fwid stale, becauee the contact of the molecules is then more
complete, and that interchange of particles which conktitutes the reaction more
easily effected, The duid state may be r-ert.urui either by solwtson or by fasios.
Reagents, therefore, may be employed either in the e way or in the dry may.
In the wel wiy the reagent in solation s brought into contact with the sub-
stance to be analyzed, which {s usually In the liguid form. In the dry way the
substance to be analyzed and the reagent are brought together in the solid state
and subjected to a heat sufficient to melt he reagent, or both the reagent and
the assay, Ata high temperatore chemical reactions are secured eimilar to
thiose obtained by solution: certain changes are also secured by the addition or
abstraction of oxygen, according as we use the oxidizing or deoxidizing flame,
The knowledge derived in the dry way by the use of the blowpipe, and by the
behavior of bodies in the different ﬂnmeslwhlch can be produced by It 1s one of
great importance in Qualitative Analysis.  This method is mainly employed in
the preliminary examinantion, and the details of manipulation in the dry way
are described in connection with the preliminacy examinstion,

Many reagents exhibit the szme or similar behavior with o group of chemi.
cally similar elements, and with most of the compounds of these elements;
and can therefore be used to divide the elements into groups, Swch reagents
are called gromg resgents.  Others serve for the further distinetion of the several
members of such groups, and are termed speeial reagenss.  Thelr selection de-
pends upon the knowledge of the behavior of such reagents to each slngle ele-
ment of the greup, or of each of its several compounds, The number of
special reagents is much greater than that of the group reagents, their nature
being as various as that of the substances which come under examination,
Their selection depends on the solubility or insolubility, color, or other physical
or chemical propertice of the new compounds to which they give rise, Certaln
epecial reagents produce reactiona which are entirely characteristic of a given
substance or compound, Such reagents and reactions are distinguished by be-
ing printed in SMALL CAPS,

It is the taek of the analyst not only to estabiish that this or that Imdy is
present in a compound, but he is to prove that no other body is present beside
those which he has actually found. Hence it is evident that he must not treat
the substance under examination with reagents indiscriminately. He must fol-
fow a certain fixed order, a methodical system in the application of reagents_
‘This systematic method consists in the employment of group reagents for the
vuccessive separation of groups of ¢lements possessing certuin cormmmon chemi-
cal properties, and finally, in the recognition of each member in such group by
the use of special reagents which are characteristic,

The firet thing to be done in the Cualitative Analysia of a solid body is to
subject it to a preliminary examination in the dry way, whereby important in,
formation as to ils composition may often be obtained. The substance is then
dissolved and its constituents determined by analysls in the wet way, The
course of Qualitative Anu.l;alu thereflore embraces three parts:

I Preliminary examination in the dry way,

I1. Solution, or conversion into the liquid form,

111, Analysis of the sotution in the wet way,
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TABLE 1.

The substance under examination is non-metallio, being neither &

matal nor an alloy.

Heduoe the substance te s fine powder in a porcelain mortar.

FIBAT 8TEP.

Place a few grains cf the substance In a clean,; dry test tube, and heat, at first
gently, but if no change ensues, to a full red heat, and watch the changes.

Substance unaltered.

Absence of organic matier;
. volatile bodies;
fupible bodies;
kalts contalning water of crystallization |
salts containing interstitial water,
substances whose color is changed by heat,

Changes color.

Many metallie oxides;

White to yeliow, h., to white, ., Zn0,

White to yellowish brown, h., todirty white, ¢, SnQ,.
Yellow to browntsh red, h,, to yellow, ¢., PbO.
White to orange red, h., to vellow, ¢, BiyO,.

Red to black, h. to red, ¢, Fe,0,.

Brown to black, h, to red, ¢, f‘e,O.JiI—_I.O.

Black after intense hexting, salts-of Co, and Cu.

AguEous VApors are ex-
pelled,

Substances conkining water of crystallization;
holding water mechanically enclosed (de-
crepitate);
decompiriable hydrates (alum and bo-
rax intumesce,)

Sublimate forms.

Gray tarnich or distinct globules easily united, Hg.

Subktance wmelts, aublimes, ﬂvin crystalline subli-
mate white, ¢c.,—probably HeCI,.

Sublimes without melting, ;uhl! mate yellow, h.,
white, ¢, Hg,Cl,.

White sublimabe without melting or changing color,
evolving ammoniacal odor .mm?thn vapor changing
red litmus to blue when heated with Na,CO,—
some salts of ammenia;

White sublimate without rnnltinim- changing color,
octrohedral erystals (use lens) As, Oy

Substance meltd, emits dense white vapors, forming
crystalline sublimate which gives a sm]i acid re-
action with blue litmus paper, H,C,0,2H,0.;

Reddish-brown drops, 5.,

Black sublimate, becoming red by rubbing with glass
rod, Hgs,

{Carbonization,

ranogen compounds,

ackening is not necesearily carbonization—ueu-
ally a burnt odor and escape of combustible gises.
The organic substances burn vividly when heated in
test tube with KNO,. with formation of K,CO,.

Organic bodiea ;
B
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LE L—=First S7EPF, CONTINUED,

Gases escape when
strongly heated.

Q. —from Nitrates, Chlorates, Bromates, Iodates, and
Scmxi:l:i gi.gniu:n spark on eplinter):
y—irom Sulphates, Sulphites, Hyposulphites, or
I oxidaton of Sulphur or Sulphides (odor of burn-
| ing sulphur);
tNO’-—‘ﬂ"ﬂﬂi decomposition of the Nitrates of all
metals except the alkalies Sreddlsh-hrwn fumes);
CO,.—from decomposition of carbonutes (Hime water);
CN—from  decomposition of metaliic Cyanides
{odor and peach blossom flame};
S.—from Sulphides contzining water (odor and
ead paper);
w—from salte of ammonia, and some Cyanogen
compounde {odor and ulkaline reaction with red
litmus paper).

SECOND BTEF.

A moistened Platinum wire is dipped into the powdered substance and strongly

heated in the reducing

flatne. {Should the previous examination indicate the

presence of any fusible metal, eg., Ph, 8b, Bi, the experiment under this
step fhould be omitted entirely, or a thread of asbestos used in place of the

Platinum wire.)

Colors the flame

H Sodium.
Yellow - Molybdic troxide—greenish yellow.
{ Substances rich in carbon, F

| Strontium (carmine.
ged 1 Caleium f{orange rui‘).

Copper (excepting CuCl,; bright green,
Ba.r'.lum.( yellowish green.

Green < Molybdic acid, yellowish green
Baric acid, u K
Phosphoric acid, bluish u

Lead.

Araenic,

Chloride, Bromide and Iodide of Copper.
Antimony {greenish blue.)

Blue

. Potassium [easily obscured.)
Vilet 'z Cyanides (peach'?bloa&om.}

THIRD BTEP.

A few grains of the substance aré placed on charcoal and heated in the redue-

ing flame.

Volatile (without incrust-
. ation or the formation
of metalic globule,)

Salts of NH,;
A8, O (odor of garlic);
Batne compovnds of Hg.
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TABLE [.—Tuirp STer, CONTINUED.

Incrustation vellow, ¢.—Fb0
-| Inerustation dark yellow, c.—Bi,0,.
Incrustation white, e.—Sb,O,. Sl
| Incrustation blue and vellow—- ol
Volatile {or partall "°]‘| In::rustahun teddish-browu, ora vnrl'egnred tarnish—
atile) with incrustation.
Incruuhll:mn yellow, . white, c.—~Zn0.
Incrustation difficult to vuhtl]ue, yellowish, h, dirty
| white, c.—SnU

Wors.—Many substances which sublime in the test tube under Fivsd Step,
will give an incrustation when treated on charcoal, but these incrustations
should be disregarded, and the indications from the sublimation followed.,

Fusible, non-volutile, ab- K.
sorbed by the coal or Na.
f'ormn a b:nd {Resi.| Compounds of 4 Si, .
due pressed on molst- Ba.
ened turmerie paper| S,
stalng it brown,) Some Salts of Ca,
SIU

b

Ba,
Infueible and color un- Game boriaundd ) Br
of Ca,

changed,

; L M%.
Luminous when heated intensely,

' FOURTH 8TEF.

Place some of the substance on charcoal and heat in Reducing flame, moisten
with a drop of Co(INO,}, then heat again Intensely.

alkaline Phosphates
Blue glass “  Borates
“ Silicates

Colared Mass-{color best| Blue mass, § A1,0
observed when assay is| (infusible), { Siérlfp"-h blue)

cold) Zn0, yellowish green c,

Green Sn0y,. bluish green ¢,
{ Sh.d, dirty gsr::n c,
| Pink MgO.
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FIFTH STEP.

Mix some of the finely powdered substance with twice that amount of dey
Na,COy;. place on charconl and heat strongly in the Reducing flame, (a mix-
ture of KCr and Ka, T, is a pawerful reducing agent and should be used in
treating compounds of So.)

Metallic globule with in-
crustal

‘White incrustation, Globule easily formed and vol.

atilized—brittle— Sh,
Slight white incrustation. Globule formed with dif.
ulty, malleable, Sn,
Yellow incrustation. Globule easily formed—soit,
very malleable. Pb.
Yellow incrustation. Globule easily Yormed, very
fusible, hrittle. Bi.

Metallic globule without|

incrustation,

Red globule, Cu.
Yellow glabule, Au, Malleabie,
Silvery-white globule, Ag,

Metallic }uwdarar

without in.c:ruu.tn.hnn

ins| Infusible and Magunetic, Fe.Ni.Co.

nfusible and non.Magnetic, PLIr. W,

Incrustation without me-
tallic grains or globule,

White, very volatile, odor of garlic—-As.
Yeliow h, white c.—Zn,
Dark red, or variegated-—Cd.




