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METHOD OF USING THE GENERAL TABLE.

e

The object of this Table is to determine the group to which
the particular metal in solution belongs, and in this way to
narrow the scope of the examination; this being done, it is
comparatively easy to differentiate the various members of each
group by their special reactions, as given in Tables IL.-VIII.

Proceed as follows :—

1. To a portion of the solution add dilute hydrochloric
acid (HCI).
(@) A precipitate is produced ; note its behaviour to ammonia
(NHj), and proceed to Table II,

(b) No precipitate is produced :—
2. To the same solution add sulphuretted hydrogen (II.S)
(zas or solution).

(@) A precipitate is produced ; note its solubility or other-
wise in potash (KHO) or ammonium sulphide (Am,S),
and proceed to Table I1I. or IV. accordingly.

(b) No precipitate is produced :—

3. To a fresh portion of the solution add ammonium chloride
(AmCl) in fair quantity and ammonia (NH;).

(a) A precipitate is produced ; proceed to Table V.

(b) No precipitale is produced :—

4. Add ammonium sulphide (Am,S).
(a) A precipitate is produced ; proceed to Table VI.
() No precipitate is produced :—

5. Add ammonium carbonate (Am,CO;).
(a) A precipitate is produced ; proceed to Table VIL.
() No precipitate is produced ; proceed to Table V1II.
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IT.—Special Reactions of Salts of Metals precipitated by Hydrochloric Acid.

Silver.

Eracest,

PRECIPITATE.

CoLovE.

Browrire REACTIONS.

Pot. chromate,

Silver chiromate,

K.CrO,. Ag CrO,.
Potash, Bilver oxides,
KHO, Ag. 0.

Sulphuret, hydrogen,
H.S.

F

Bilver sulphide,

;‘LgIH.

Pot. iodide,
KI.

Silver iodide,

Agl,

\Puged with sodium carbonate, Na,CO,,
on charcoal : white malleable glo-
bules ; no incrustation,

Heioesr,

Pot. chromate,

| PrECIFITATE.

|
|  Lend chromate,

K, CrO,. PbCr0,.
Pot. iodide, Lead 1odide,
KL Pbl,.
Eulphuri:: acid, |  Lead sulphata,
HSO. | PbSO,.
Eu]phuml‘.. h}-t'lmgcn, Lead ﬂ'l.lll'rhil,]i!',
HS, pS *
Potash, Load hydrate,
KHO. Ph(HO) t.

Broweipe RescTioxNs,

Fused with soedivm carbo-
nate, Na, CO,, on char-
coal : white very mal-
leable globules; incrus-
tation —

Flame —» '

* In presence of much free ICl a red precipitate is obtained.

T Sol. in xs.

Mercury (Hg').—Mercurous Salts.

RuscEsT. PRECIMTATE.
Pot. chromate, Mercurons chromate,
K. CrO,. Hg CrO,.
Potash, Mercurous oxide,
KHO. He 0.
Pot. iodide, Mercurous iodide,
K‘[' I[g::["
Sulphuret. hydrogen,| Mercurie sulphide
8. and mercury,
. Hgs+ Hg.

CoLour.

Browrire Reacrions,

&
v
&
4

Volatile en ignition.

Fused with sodium carbonate, Na CO,
in glass tube : metallic sublimate,










ITI.—Special Reactions of Salts of Metals precipitated by Sulphuretted

Hydrogen

(in the presence of Hydrochlorie Acid).
A. Metals whose Sulphides are soluble in Am,S or KHO.

Arsenic.

The reactions of arsenio in the General Table are sufficient for ordinary purposes, but the following

reactions may be made.

Marsh's Test®.—This consists in the production of arseniuretted
hydrogen, AsH., by the addition of an arsenic compound in
golution to an apparatus in which hydrogen is being generated.
The Asll, so formed is a poisonous gas of garlie-like odour ; it
burns with a pale blue flame, which deposits metallie arsenie in
contact with a eold porcelain surface, and it is decomposed with
deposition of metallic arsenic on heating a glass tube through
which it is passing.

Reinsck's Test.—This consists in boiling small elean picces of
pure copper-foil in a hydrochlorie acid solution of an As eom-
pound (strength of acid 1: 6 water) for a few minutes, when, if
As is present, it will be deposited as a grey coating on the copper
foil; on drying and heating the foil (gently at first) in a thin
perfectly dry tube closed at one end the deposit is oxidised to
arsenious oxide, As,0,, which sublimes in octabedra recognizable
with a low-power magnifying-glass.

N.B.—This production of As O, erystals is also possible with
the metallic deposit in Marsh's test; absence of moisture is an
essential condition.

Al arsenie compounds are volatile on ignition.

e
o

Antimony.
REeacesT. PRECIPITATE. ‘ CoLovR. | Broweire REAcTioNs,
e — |
Potash, Antimony hydratet, | Sal. i Fused with sodinm
KHO. Sh(HO),. i B carbonate (Na,C0,)
i — on charcoal. white
Zine and hydro- - . brittle glo-
chlorie agir’l, B]ML. stain 01 bules ; in-
Zn and HCL. | Sh. platinum-foil. | crustation.

t The solution of the hydrated oxide in hydrochlorie acid (HOI) gives, with much water, a white precipi-
tate of oxyehloride of antimeny (SbOCI), soluble in tartarie acid (H,C,H,0,) [distinction from Bismu ].

Tin.
Stannous Salts,

Browrire Reacrioxs,

Gold ehloride,
AuCl..

Mereurie chloride,
HeCl,.

Zine and I'r};‘dru-
ehlorie acid,

Zn+HCL.

Purple of Cassius,

e —

| Mercurous chloride
and mercury,

Hg,CL, ; Hg.

e

Sn.

RracesT, : PRECIPITATE. |
Potagh, | Stannous hydrate, |
K0, Sn(1HO),. {

Sol. in xs.

In presence of a
drop of chlo-
mne-water,

5 (Grey on boiling.

Thestannoussalt
must be in xs.

Spongy mass.

Fused with sodium
carbonate (Na, CO,)
on chareoal, white
malleable globules;
no incrustation.

These also yield metallic tin with zine and hydrochlorie acid, and are reduced to

Stannte Salts.

stannous salts on addition of copper and long boiling.

# Many precautions are necessary in making this test, which should be conducted in a draught eup-
board, owing to the poisonous nature of the gas, and especial care should be taken to aveid lighting
the issuing hydrogen before the whole of the air is driven out of the apparatus, or an explosion may
A beginner should not atteropt it without skilled assistance.

easily oceur.




IV.—Special Reactions of Salts of Metals precipitated by Sulphuretted
Hydrogen
(in the presence of Hydrochlorie Acid).
B. Metals whose Sulphides are not soluble in Am 8 or KHO*,

Mercury (Hg").—Mercuric Salis.

REAGEXT. PRECIPITATE. Covove, | Browpire REACTIONS,

%T?ﬂ? Mmlul'rjq}]n.ﬂda' @/ o | Volatile on ignition,

Mereuri-ammonic ; i
Fuged with sodium carbonate, Na CO,

I, chloride -
T 3 ! o " - =
NIL,. NH, HgCL ~ in glass tube ;: metallic sublimate.
] Pot. iodide, iicn‘urin indidet,
KL Hel,.
s ehlor |
Starnous ehloride, | Mereurous chloride
SnCl,. Hg,Cl: Hg.
Copper or Gaold, Mareury, |
Cu or Aut. He. n
t Bol, in xs, { When touched through the acid solution with iron.
Bismuth.
ReacesT. PreciPITATE. | Corove, Broweire Eracrions.

Potash m‘;hm-n;miu.- Bismuthie hiydrate, :' Piged bk aodism: sarfo-
KHO or NH,. | 1']'"-]'[“”3_';‘7" l % nate, Na 0O, on char-

Pot. chromate, Bigmuth ehromade, coal : W.hitc TJTiI.T.EG gl'—"
I.]‘l.l]'L"H S AnCTustation —-

K,Cr0,. Bi (Cr0,),.

§ If this precipitate is dissolved in bydrochlorie acid, FICl, and the solution added to mueh water
bismuth u:jfhlﬂruln, BiOC] s [II‘E"L"i.]:Ii‘t:IlI.‘lI.

Copper.
REisGENT. i PRECIPITATE, Coroue, | Browrire Reactiona,
Pf'tm'i" Cuprie hydrate, b Slightly Fused with sodivm rw;-?ui-nn—!ﬁ
KHO. | Cu(HO),. sol. in xs. Na,C0,, on charcoal: red
o e ), P : : { — —| scales; no incrustation,
Ammonin, ‘ Cupric hydrate, :
NH,. Cu(HO),. Sol. in xs. “n —
- — Liarar
Pot. ferrocyanide,| Cuprie ferrocyanide, Prad —
K FeCy, | CuFeCy,
Iron, | Copper, hot | cold
Fe, | Cu. Fiame —=
|
Cadminm.
|
ResGEsT. Precierrare [ Corove. | Browrire REACTIONS

{ Fused with sodium earhomare,
Na,CO,, on charcoal: inerus-
tation = '

| Cadmium hydreate, |

Ammonia
- § | Cd{ HOY, .
N H" I -“"‘nli. in 1:?

_/ i

* For reactions of Lead, if precipitated in this group (note Table 1), see Table 11









V.—Special Reactions of Salts of Metals which are

precipitated by

Ammonium Sulphide

(in the presence of Ammonium Chloride and Ammonia),
A. Also precipitated by Ammonia in presence of Ammonium Chloride.

Iron (Fe”

}o—Ferrous Salts.

ReacesT,

JAmmonium sulphide,
Am S,

PrECIPITATE,

Covour, Browrire Rescrioss,

Ferrous sulphide,

Fes.

Potash or Ammonia,

KHO or NH,.

Ferrous hydrate,

Fe(HO),.

Pot. ferrocyanide,
K FeCy,.

Soluble Prussian blue,

]{'E]'?EJG}.H

Pot. ferrieyanide,
K FeCy...

Turnbull's blue,
Fe,Cy,,. |

Fused with sodivm carbonate, Na,CO,,
on charcoal : grey scales; no in-
crustation.

Doraxr Bead —=
hot eold )

Iron (Fe'™). —Fm'rir: Salis.

REAGENT. PRECIPITATE. CL\LUL it. Browrire ReacTIONS,
Ammonium sulphide, Ferrous sulphide and
Am8, sulphur, FeS+ 8. Fused with sodium carbonate, Na,CO,,
— ol : les ; i
Potash or Ammonia,| Ferric bydrate, _ 2:“:5::;]:' i In
KHO or NH.. }'e[IID}G ' ¥
" Pot. !'er.l:ncmmd& Insol. Prussian hluc,
K FeCy,. FeCy,..
Pm]} r%r;'"}' RS, | Colouration. Boraxr Bead —~ ?
3 | Colouration,
L H:';ga];ﬂ;j'ﬂmdﬂ. Ferrie sulphoeyanide, 1
Fe(CNS).. cold
Aluminium.
EEAaesT. PRECIPITATE. CoLouR. Browrire ReacTioxs,

Ammoniom sulphide,
Am.S.

Potash or Ammaonia,

KHO or NH,,

Aluminium hydrate,

AL(HO),*.

Mummmm hydrate,

AL(HO),t.

| Heated on chareoal : glows brightly ;

ﬁ mowstened with cobalt wnitrate,
Co(N0O,),, and again
ﬁ heated -

+ Soluble in excess of KHO, reprecipitated by ammonium carbonate, not by 81, (distinction from zine).

Chromium.
ReAcEsT. PRECIPITATE. CoLour, | Browrire Reactioss,
N Y Wiy | | Heated on platinum
wmantun suphide) Chromium ydrats | e
Am.S, Cr,(HO),*. earbonate, Na,00,,
o and potassimn ni-
trate, KNO.. forms
TPotash, Chrominm hydrate, Bl potassium
KHO, Cr,(HO),. e : chromate,
| _ K. CrO, —
Ammonia, | Chromium hydrate, Bol. in x8 '
NH,. I Cr,(HO),. o Borax bead —

* EH:Eimn ofl,




VI.—Special Reactions of Salts of Metals precipitated by Ammonium

Sulphide

(in the presence of Ammonium Chloride and Ammonia).

B. Nt P!‘fm:pitm‘ﬁf E.-y Ammonia in the presence of Ammonium Chloride.

Zine.

HeacesT,

Potash or Ammonia,

KHO or NH,.

PRECIFITATE.

Zine hydreate,
Zn(HO),.
Sol. in xs.}

Sulphuret. hydrogen,
S #

X g3 *

Zine sulphide,
ZnS,

Caorore, Browrirr REACTIONS,

o

I[qulcd on c}mrmml

hot — n_ eolil —=

.r'l.ftLr moistening  with
cobalt nitrate, Co(NO,),,

s

and again huu.tln"' -

# In neutral or alkaline solutions, or in the presence of acetic acid.
t From this solution 31[2 precipitales ZnS, but AmgCO, produces no precipitﬂm (distinction from Al).

Manganese.
REAGENT. | PreciriraTe, ‘ CoLoun. | Browerrr Rescrions.
Fused with sodium carbonate, Na CO,,
Potash, Manganese hydrate, and potassium nitrate, h‘\{l,. on
KHO. Mn(HO),. . platinnm-foil  yields G YRR
A sodinm  manganate |
T Na MnO, -

Nitrie Acid and

Pormanganie acid,

Peroxide of Lead, HMn O, @
HNO, and P'bO,. solution. | Borax Bead — |
Nickel.
ReacesT. PRECIPITATE. CoLovR. | Browrirre REacTIONS.
T n | Fueed  with mu"."rmt_
Potash, Nickel |I5‘d1"ﬂ.t£‘, | carfonate, Nﬂj 0.,
KHO, Ni(HO),. | on charcoal §; white
s | =scales,
Ammonia, Nickel hydrate, ? : oy @
:"'THn- Nl{ H_ﬂ:jz_ s Sol. in xs. ﬁiﬂﬂm Beqd —w ]
Cobalt.
ResaesT. | PRECIPITATE. CoLotr, ‘ Browrire REACTIONS.
; = = sy 3 ‘ o, Fuged with sodium
Pﬂtﬂ.ﬂ]’l, Cobalt: h_'r"{ll'ﬂt-ﬂ', On hﬂ!]- f rqrfmaff- Na 1’__,0
KHO, UD{HU}H. ing—-r Ly | nm.ﬁnrm:!“ m.h,fr
e | seales,
Ammonia, Cobalt |1_'|.“|:lru‘r..i,=+ ;Ihﬂi.lll xﬂ"‘l 2 |
NH.. Co(HO),. reppd. on |I;ur=u Bead -

standing.

t Bunsen's Reaction.









VIL—Special Reactions of Salts of Metals precipitated by Ammonium
Carbonate.

Barium.
HeicesT, PrECIFITATE. ‘ Corouvm, | Browrire Beacrions,
Calecium sulphate, | Barium sulphate, #: Imme- | Heated on eharcoal white
CaS0 . Bas0,. diately. | glowing mass.
e A
Sulplmrlic acid, Barium sulphate, Imme- | 1
] iﬂh{ ]1‘ .}iﬂb{_} " I diumljr_ I
S , | | Tmwedi- g
FPotassium chromate,| Barium chromate, | ately; insol.
K, CrO,. BaCrO,. ‘ in acetic | flame —
acid. |
Strontium.
REAGENT. PRrECIFITATE. | Covovr, Browrire RracTioNs,
Caleium sulphate, | Stromtium sulphate, I @ iUl}nﬂtu“d_ H!:lt:.ii::; E:;::;;ME R
CaB0,. Sris0,. - e 4
' oihng. |
. | (o0 aniiey
Sulplmrie acid, Strontium sulphate, ; U]? E““‘“Ld'i
50, Srs0,. | ing or
hoiling. |
R s : On stand-
Potassium ehromate, Strontinm chromate, ing.
K.CrO,. srir0 . | Sol, in | fMlame —
| | neetie acid.
Calcinm *,
ResGENT. PrECIPITATE. |  CoLovs. Drowrire REACTIONS.
|
Caleium sulphate, N Heated on charcoal white glowing
CaR0,. i - miss,
Sulphurie acid, Calcivm sulphate, | #/w
S0, 5 Cadl,. | (
Potassinm chromate, | N I =
: ; None, - Flame —
KCro. |

# Oxalate of ammonivm (An,C,0,) in the presence of ammonia gives, with caleium galts, a white
precipitate (CaC,0,), and is often used for their detection; but it 18 not a distinetive test, except in the
proved abseuce of burium aud strontium salts, which behave similarly.




VIII.—Special Reactions of Salts of Metals nof precipitated by Hydro-
chloric Acid, Sulphuretted Hydrogen, Ammonium Sulphide, or Ammo-

nium Carbonate.

Magnesium,
ResgesT, | PrECIPITATE. | Covrouv. | Browrire REACTIONS.
e Magnesia hydrate, [ Al Heated on charcoal white glowing
KH. Mg(HO)_t. mass ; moistened with cobalt ni-
A trate, Co(NO,), and
Smli.um phosphate, @ aymlu heated —
Na,HPO*, AmMgPO,, p
in presence of /
AmCl and NH,.

# Or Am PO,

t In strong solutions.

Ammonium I,
REescesT, PRECIPITATE. | CoLovr, i Browrire Reactioxs.
Potash, Evolution of | ! Volatile on tgnition.
KHO, N H,. |
Platinio chloride, |~ ™o Auno- |
Pl | Am PtCl, §. |
|
Acid sodium tarteate| Acid ammonium ‘
LTI | tartrate, |
NaHLL. ‘ AmHCHL0,. | |
é The original solution must wlways be wsed,
Insoluble in aleokol ; yields NH, on boiling with KHO.
Potassinm.
HEeaicesT, | FrectrrraTs. E Corove. | Browrire Rescrioss.

Platinic chloride,
l'tUli.

Potassinm platino-
chloride,

K,PtCl, .

: g |
Acid sodium tartrate,

Acid potassium

| Fuse easily on heating.

NaHT. . t-‘l-'l'l1.l‘:;|!£'1 Flame —=
KHOH,0,. B
[ Insoluble in alechol,
Sodium,
ReiogesT. PRECIFITATE. | CoLove. | Broweire Reacrions,

Potassinm metanti-
nionnts,

K,Sb,0,.

Sodium metanti-
monnia,

Na,5b,0,.

-

Fuse easily.

Flame —







.m.:_“r.
B0 G0

)

HuE . "8 [us ‘[ L "
LI DR T E UL UR LI .m.__".“.,_._..u_E___.. EMOUNHUR]Y CENmMOMaY]  CEEIN0I)) DImOAL) OLLIA FOSL ]
IR Youm-—  Youl-— i “o'10— “pip-— S0 S ‘Al

gypes onadngy

h.n._...‘r

L]

B ——

"1eqo) eIy '98AUBIUB mnImoln) woIy *1eddoy
‘(ToIjn[os Wl Jo ‘prios) sj[BS PpaInofo)
wodt go (e ?.JH;__
AP SpIxo “BPIXO "DRTXO BPIEO IpIIo "BPIED .E:E.__._....._m BpIXO4]a) “BPTXOUOTT ‘apIxo
AT DT R SRR AT | LT oy gnogdnsy odnyy LN pa pue A | . InuadLy
Y0 Y0 0o ‘0P ‘00D ‘0n) ‘0SH “0qd “0"ad ‘09d ‘0°3v

TWNITWOL)

TNITpPE)

"AInoley

"IBATIS

'(SnoIpAque) s9pIx( paamoyo)
“XI
















To a fresh solution add,
B. Silver nitrate, a precipitate indicates :—

1. Chlorides.—Cl; white precipitate (AgCl), soluble in ammonia, in-
soluble in nitric acid ; the precipitate fuses on heating.

N.B.—Solid chlorides yield colourless pungent fumes (HCI)
when treated with strong sulphuric acid, which render a drop of
gilver nitrate, on the end of a glass rod, milky ; or when heated
with strong sulphuric acid and dioxide of manganese (Mn(},)
}'ield chlorime gas (green when in guantity), which bleaches moist
itmus paper.

Tnso ﬂbgbc?:mﬁdes, These are PhCL,, AgC], and Hg,Cl,. They
are easily recognized by their behaviour to ammonia (see Table L) ;
the last is soluble in aqua regia, and is then converted into mer-
curie chloride, HgCl, (see Table IV.).

2. Cyanides,—CN ; white precipitate (AgCN), soluble in strong am-
monia and in strong boiling nitric acid; the precipitate yields
metallic silver on heating, and evolves prussic acid when warmed
with dilute hydrochloric acid (see below).

N.B.—Solutions of eyanides yield poisonous vapours of hydro-
evanic acid (prussic acid, HCN) on heating with dilute hydro-
chlovie aeid ; the vapours have an odour of bitter almonds; and if
boiled with ferrous ﬂ“]{Ph“tﬂ FeR0,) and a very little ferric chloride
(Fe,Cl,) and excess of potash (KHO), and, finally, made acid with
hydrochlorie acid, yield dnsoluble Prussian blue (Fe,Cy, ).

Insoluble cyanides. Most of the eyanides, except those of the
alkalies and mercury, are insoluble; but most yield prussic acid as
above,

3. Bromides—DBr; pale yellow precipitate (AgBr), soluble in ammonia
with difficulty ; insoluble in nitric acid. The precipitate or any
solid bromide yields red-brown pungent vapours of bromine with
strong sulphurie acid, which colour starch-paste orange.

4. Todides—1 ; pale yellow (Agl), insoluble in, but whitened by, am-
monia, insoluble in nitric acid; the precipitate or any solid
iodide yields violet vapours of iodine with strong sulphurie acid,
which colour starch-paste blue.

C. Test specially for the following inorganic acids :—

1. Nitrales—NO,.

N.B.—All nitrates (except a few basic nitrates) are soluble in
water., Solid nitrates yiel {1; colourless pungent fumes (HNO,)
with strong sulphuric acid, which do not affect silver nitrate, and
(2) ved fumes, with strong sulphuric acid and metallic copper. A
solution of a nitrate, mixed with a solution of ferrous sulphate,
yields, in the cold, an amethyst or brown ring at the point of june-
tion with strong sulphuric acid, when carefully poured on to it so
as to form an upper layer,

2. Sulphides—S. In solution or solid, sulphides yield sulphuretted
hydrogen (SH,) on heating with dilute sulphurie or strong hydro-
chloric acid. The gas may be detected by its smell and by its
Llackening paper moistened with lead acetate [Pb(CH,0,), |

Solid sulphides placed cn a Lright silver coin render it black
after moistening with dilute sulphurie acid.
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F. Oxides.

These give no reactions for acids; some darken, but do not burn
away, on heating. All are insoluble in water, except the oxides of Ba,
St, Ca, Na, and K. The solutions of these are strongly alkaline, and
those of the first three become turbid in contact with carbonic anhy-
dride ; they are white, as are also the oxides of As, 8b, 8n, Bi, Al, and
Zn.  All the rest are coloured (sce Table IX.). The various blowpipe
tests are among the most useful for their deteetion. Stannic oxide
(Sn0,) is insoluble in acids; and ferrie, chromie, and aluminic oxides,
after ignition, are also insoluble.

G. Metals.

The metals are easily recognizable by their physical properties,
especially Ag, I'b, Hg, 8n, Cu, Fe, Al, and Zn, and when dissolved in
an acid give all the characteristic reactions, Nitrie acid must be used
to dissolve P'b, Hg, and Cu; the rest are for the most part soluble in
hydrochlerie acid with evelution of hydrogen.

H. Preliminary Examination of Substances.

As the student becomes more familiar with his subject, he may
sometimes detect a substance more rapidly by a preliminary exami-
nation, such as colour, effect of heating, flame, borax-bead, reaction on
charcoal, &e., but this requires a practised hand and an adequate
knowledge of the various tests. I would advize a student to make
such a preliminary-test table for himeself, but to beware of false
conclusions ; always to go though the ordinary tests, and never to rely
on one test alone unless this is unique, which is seldom the case, but
to learn «ll the reactions he can possibly remember, and make constant
use of them.
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