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Xiv MICROCHEMICAL ANALYSIS
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It, manganese

solution in eaustic ammoni m ool

separated by boiling with nit

(H

of dark brown peroxide is

ium chlorate

ad e

pe’s method).  After evaporation of the acid a film

ft, which will bear cautio

rd excellent material for testing.  Gen

Il be chose

—itesting on platinum with
dium carbonate. Tt is far superior to the wet way as

1um = cobal

ipitation as cl

of Cao.

tion can be employed in acid and in
In the latter an

led, ‘yellow grains (2 to 4 ) of
und  Coy,(NQL), . 6KNO, 4
wn dow

the com

3H.,0 looking almost
black in transmitted light. In hot sol

they wi

appear as dark yellow cubes

and octahedra. This reaction is very

ing cohbs

£ from nickel, the more so as

the precipitate settles firmly on the glass. The delicac ¥

. XXiv.
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com

addition of

be  broug

t about by the
ic or cadmium. It is
a  brownish - violet.
to profit for detecting

of mnc

.w..;_.._

etate also

rricd out in t same way as for

mimorphic crystals are slender.

owth is favoured

&n

I'his reaction may

Another

drop of water, add acetic

thipcyanate.  Addition of zinc acetate

except that in the

at this st

e, stout

-
y chloride of

with ight excess of hydrochloric acid, which precipitates

he chloride

viclet pris s of

5 and octahedral cry
(Co,Cl, . 1oNH_ )

om very weak hot hydrochloric acid. In

reocoh be recrystal-

lised

1 of
i,
1 cobalt and man

moderate concentration it

1soluble. Magne

1 nickel may be sepa

ganese by converting the latter into peroxides. This can

be de by adding hydrogen peroxide to a solution in

caustic ammonia, or by heating the nitrates till the mass
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must mu_.‘.

will succeed better with

no arbonate, The double

ate of nickel fi

alt ; t

phospl

I
il of ¢

are plates.

ogen peroxide

they are not stained. holds true of ammoniacal

solutions mixed with hydrogen peroxide
e s acid has a ve - solut of
nickel. Ewen after long w i is found

inc The «

obtained

s af cob ate of nickel is thrown down

wit

[ copper, clo ¢ the whole

t from nicke abandoned for

tediousness, been rin

¢. Precipitation with ammenium-mercuric thiocyanate.
Limit: o.1 pgr. of Zn.
&. Preci]

W
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crystallisation

has the sam

dmium, T
test wi

s are converted into oxides by

¢ oxide i5 dissolved by ev:

an
rosetles (zoo to

be formed. I

oxalic 1 sometimes
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#. Precipitation with

on with

i), 15 not con

I Out

, TOang

IS not too sr

by the followi

monaclinic

), charac

30 per cent of zinc

C _L_".mr:_ 15 ma

ked. Evape

\ ation of a s¢

v oxalate in

litie
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§15. Cerium

a. Precipitation with sodium &

of

¢. Precipitation with ox

is rather
it.  The
H,0) is cor

ese double sulphate

ir, with insigr

in the series of the cor inds of lanthanum and didymium.

aky precipitate
s of cerous compounds.  Witl

& Sodium carl

{CeCO, + 3H,0} in

produces a

N excess ol the re: earance of e precip

gent the ay

fter some time cha It becomes dense and

ckly knobs are formed (2o to 3o g), and at the
(20 tO 30 m),

nference of the drop pointed rhom

T rhambi

[ these

ErOWw F—.
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1 sodium carbonate.  Limit: o.06

pgr. of 1

Limit :

the |

at
rods

) with rounded

d is very

ws milky and

Nal

_ku.
\E With

(S0

consider;

After h

to needles and

The needles

5 17. Didymium

m with

per. of 1
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reach 6o, their tint is a peculiar grayish-violet, charac

teristic of didymium, Th

reactic

can be applied to

the double sulphates of didy it is in th

than wit

1 the nit

An approximate separ

may be effected,

rates n

fused and kept for two

be obtained. These are cautiov

Water will leaye a

If the material be ne

be repeated a second time,

18 Yttrium and Erbium

acic Limit : 5 pgr. of Y.

onium solution.

te from am

n + 3H,0),

small.

neutral solution,

ained from

) acid. The

delicacy is, however, under these cir nces reduced in

easure that the limit

inks to 5 ug

. Yutrium oxalate dissolves sparingly in a solution of
ammoni te. If an

a salt of

1 carb

um carbonate is added

to a sol

wd erbium till the
of
throw down a crystalline | By repeated heating

carbonates redissolved,

ter and ammoniy

if nec
octahedral polarising crystals (10 to 25 p)can be produced,
resemb - s of

which

ry)

A reaction by

be distinguished from erbium is as yet

wanting.

bt P 149,
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15 50metimes not lermi

well de-

derived,

Yet, with this

MNALE ANsSwers
containing free acetic

re adjusted by addi
. Under these ¢

acetate and
ces potassium bichro-

will precipitate t yellow, square, and rod-like

7
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pot itate calcium from highly

of dilution for barium i
, strontium is precipitated

diluted sol

very low (1:38). By tarta

| 1l as barium, interfering with the ¢ ystallisation of the
barium. Oxardfy utilised for
barium from strontium and calcium, if it be
On A¢ ted wi

an ___.._...:-. ..m._.u_.:._n_u_v. of

tes of strontium and calcium come down

rium oxal

during evaj

lition of s¢

acetate, in slender pris
Boric acid

um chl
e a retarding actic

| produce threac

owths, but of isolated threads long

The

iron (see

ced, resembling curled ha

.
tions of
or
t i of no use ;
tate insignifi

s but sparing
They are clear, well-defined

n alum, freely soluble in wate

# 20. Strontium

wid  Limit: o.2 pgr,.of Sr.!
Limit : 0.8 ugr. of Sr.
Limit : 0.4 pgr. of Sr2

= Hs
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intersected “..v.

vielded the sheal

zinc be

by aceti

1g, &)

of the
ound

are endowed

third order,

te has not

d fan-like aggregates described by
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ickles.  Barium oxalate
and six rayed stars (40
_;.u__|. i

roto 25 u). By

5 present, they are covered with p

orming

to 120 px). Calein
small

ising with sm

m carbonate these
The

ST,

1& to

.8 pgr. for Sr; o

a1

uosicate of

has been proposed by Bofickyf,*
y Haushofer.*

onate of «

i sul-

ls and

deed, le

reness, and ne

uric

e separate out on cool

5 produced accidentally in test

Addition of su acid or of

utions of ¢ will always
.+ 2HL0.

slightly

sation of
tions or from
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examination. In very dilute samples caleium sulphate may
for about five
tted with alcohol,

be made to eryst

ise by cover
minutes with

s case no other remedy is known

e or carbonate of calci

the sul

phat 15 easily deco

posed

your-

iful react

nmstances ; 1 n_._.r. 1somor-

¢ tartrates of st nd calcium.  Thi

ing magnesium
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calcium and sodium is some-

xcess of sodium carbonate |

n to

borne
that nitric aci

in much

set free, dissolving lead c
tion than wat

———
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ry decomposition,

ide to crystallise partly

Iphates
phates

 lead
s solution sodium

nate of lead.
wracteristi

L& r.p.:_....._u.

elate, sodium acet
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23. Copper

the limit

we, the

and

ssolved in the solution

acetic acid.

rom the acetate of

seen to spread in

a yellow « liquid ;
1 eived, and after about

) rmed.  Very

thin plates of

orang

or brown; but the ¢ that

crystals of 3 p look black. On ) the composition
of this remarkable compound has been found to agree

1 Haushe 1 }
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and cobalt

of mercuric

L.}, solul

From

precipitation will some

yield  slender
yellow needles of the
modific

mer  or

dissolves

mere

Ut not convel

ighly to be recommended fe

fi

test
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that thallous
presence of hye
ust be
oo much

ction of

w from the
the centre of

be noted, by the w

the same

e Wi

y 1d transparént pre-

With an excess of the re t this precipi

ned to woolly rosettes le red colour, solul
1 & hot solution of
> colourless solutio
tates solutions of zinc and cobalt
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plating

tetrachloric

: pr
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ride is decomposed
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Limit : 0.6

Limit; o.z

iting w

eddish colour in erystals of chloro
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hydrochloric  acid

ous chloride, thallous nitrate
g in many
bed in § 26, &

es of the pal

! brown,
idous nitrate the
ined by add

hydrochloric acid,

thallous
ay be dis-
er or with

hydrc
Addit

nd «

, and recry

[ potassium

of smaller

d one

very use is afforded by the fecble solu

m (N,H PACL)

larat e,

bility

ium cl

an exc

o a solution ladium, a colourless, freely soluble

ind s lladodiammonium

) 1 with dilute
aracteristic

10t precipitate solutions
itrate will produce a

rites (100 u), which
From very dilute solutions

re ular

s3es (tetragonal or orthorhombic)

I (with platinum stout thombs), The re-

u
are produce
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q 7. Potassiu

yvield very cl 0

ed Aowerlike rosettes,

§ 82. Ruthenium

a. Precipitation with cesium ch

of Ru.
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reduced, violet oct:

'

crystals of stannous ox

02 MICROCHEMICAL ANALYSI

_T...H "_..,_."_.. 3 .u:..._:__._: ASUTIn

tions may be

After crystallisa
may be yet further estab

de,

§ 34 and § 35. Tin

(1) Stammons Chioride

oxalic acid will afford a te

FART

(orthorhombic) of potassium osmite
5o p, will separate out.  Dilute

i with im

consider

e
added. The delicacy of

i

¥y adding a strong

alkaline

on of ammon um

ound the pres-
hed by adding

oduce an

ense purple

151

instead of
er delicacy. The

ate (SnC,0,) remain usually in
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Titanium

ure of
1 ammon

conve

der omposit

roduct i




Jo uonIppy

".:.__.. ¥ S ..r.._.n._ .u.__ wl.F_n__-n.




MICROCHEMICAL ANALYSIS

§ 87. Zirconium

Limit :

Limit :

of zirconium

1 by oxalic
not exce
_._.__H free

m oxalate wi

ning o.o1 per

sulphate. I

15 com-

colourless crystals

of octahedr

appear-
ng probably to the

system, and resembling

dissolved by hydro-

ot OX;

loric acid.

slutions of titanium dioxide are not pre-
e

jum oxalate unle dium ace

be added. The precipitate 1s

cipitated by

small rods

ymposed
Zircon may be decompo d in the same way as
[ with sodium fluoride has
is treated with sulphuric acid.

L5 )
titanifer:

5 minerals ;

been employ the prod

. Fusion with potassium fluoride yields a crys

lline

vitreous mass. From its solution in hot water rect

angular pri to 20 p) will settle,  They represent the

normal fluozirconate K, ZrF,
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. Precipi carbonate and thallous

nitrate. 1

with ther

AL CON

in hydro

and

iin  them

ally;

tals had the

I'horium carbonate dissolves in

irbonate, especially if

is added. A grain of
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avoided

Potassium fl

| (1oto 15 u), much s

rides, it may happen that

siicate € 1ar

s is dissolved in water,

CArDOnate

ic acid are

Phospl

woderate he

1 vie

After e

(5ee 3 5

£ out, and

ari

a conclusive proof of the

SHIC

the acid hqud ought to be

waled on

il the exper

_n...__:..l. the

the acids of vanadium,

of hi

oxide
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PART

If these

substances g

owder with ten times their

volume of nitre
without sensibl
No 1

Even if the healing is managed

can bhe brought about

on a platinum spatula.

oreé

due

nitrite forme:

excluding the of lead acetate

Strontium used

its place,

to 12 pj

i5 driven

nder a cover

£5C3 bubbles.  The insoluble

nersed in drop of water, covered, and

o full view under a

Close to the cove

55 a dr

ed, and

a strip of dry

rinng the wat

re exact lox

1g & thin layer of a mixt

me over the sample.  The reaction is

Le]

wer, aciduls
or hydrochloric acid.

% 41. Boron

fluocborate. Limit: o.2

pgr. of B.

#. Sublimation with
o.4 pgr. of B.

um  fAuosilicate

a, Dissolve in hydrofluoric acid or in hydrochloric acid
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of caesium

8 Interier ng

a4 [Mpette on

wer, on which the precipitate
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~. Precipitation with  barium

5000 parls

fuoride

tion with

way easily be establis

ose the crystals are

BN ] rdinary slide, freed from

ith Il of filte

losing

: Transformation

modifies

of barium
remarkable
15 there will

he drop tufts of light brown

sprout from the periphery of
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of the

Cr,

become I

safest and suited f

has

salt i3 ced

the compound erystals of

eful. The see

ate, provi

c crystals of Ag,50, and stai

1 solution with hydrogen

in nitric acid with

the colour

convenler

relies exclusively on test 4.
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ite powder from

solutions of

1 water, soluble in
dilute so From such a
| erystals (1o to 15 u) separate
_ . J_h._r.ﬂu.

_r.,_._ sulpl
 JE

£ 46. Niobium

100 a8 s vite, Limit: o.6 g

niohate (NaNbQ, + 3H,0) forms colo

robably o

ic) of

30 p, often grouped to six

ty develop

into §ix-s

tes, resembling

those of sod Fapid
crystallisation yields needles like
those of gypsum. If the solu

tion contains much c lkali
and six-sided will
APpPean after a time. MW CrYS-

from solutions con-
alkali yields prismatic
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K, TaF., crystal-

r slender prisms (3o to

slow to

1l

1l

itions of

in alka

: (30 to g¢ \

o to go u) s

sodium  fluosilicate, but they

rever, he in mind

me tr

hexage

those of

Furth

dm antalate

de from a solution

1l
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solutions) after f the bismuth com-

1.
¥

i of thin,

xalate

produce

id ; by water it
This convenient

bismuth

shed with eold wate

tion of caustic potash, and then

chloride must be added to the clear liquid. The erystals of
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(2) Arsend

of As

dissolving ax
d, is the tend

woluble compounds with a great

toy b

1 the

5 this test impracticable

1 of oxalates, and for de nining

acid in

e precipitate produced
In al
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a little

tion, and

yhdate, as

# 53. Nitrogen

with potassium
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yed. In

flakes of

|

ckel wire of about 1.5

A plece of
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with > the limit of

ition of 1 part

cetate

ingtantan

reached.

nd
for its

Znc «

mns of se

he delicacy

on-

triple nitrites

that” seleniu

the metall

I FCmann

iellz, which are the hollow,

when red
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ART

mit : o.h pgr.

ur dioxide?

xide with sulp

tion of selemin

I scales

. They

m chlk

by means of

te is stained yellow, chloro

produced, from

ads (1

o 20 u)

olour of these crys

el) i

1ade useless, tellurium being

a reddish-brown. By
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juired for this

i 69. Uranium

This reaction goes a
@ ; it can be per-

a dilution hunl I35 5000, v.Lw.
checked by treating the crystals with

nide

the presence of copper is suspected, so

loyed instead

MMonium car
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lead to the crystalliss

sulphates.

ly, crystallisa

and «

stals of thallous chlorog

= orange colour,
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