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[low precipitate insoluble in

wing methods :
4. Chromate Cr0, . Thiscanb® tested bY follo ‘0: s
(i) To an aqueous solution, add® |
a;:ﬁ?add indicgles e Ofclh“')ma':lacelic acid, add silver nitrate solution. A brownish red
if) Toan aqueous solution Of solution [ ' |
Dtec(ipitate of silver chromate is obtained. — seep blue ol
(iii) Treatits acidic solution with H,0, ThiS§
which fades quickly on standing. '
[n acidic solution, pass H,S gas. Thi
(v) -Acidify the solution with dilute H,S0;4
deep blue colouration is produced.
§. Permanganate, MnO, . All par-manganat
rple solution. Following tests can be applied to asce
(/) Toanaqueous solution, add concentrated HCl and

starch—iodide paper blue.
(if) To concentrated aqueous solution, add NaOH sol (
tion is obtained with the liberation of oxygen gas- The green so}u't1on w y
of water and contents acidified, purple colours of permanganate 18 restore - | |
6. Arsenate, ASO43_ () Toa neutral solution of -arser.late, a\d(! snlve1_‘ nitrate S(.)h}uo-n_ A
brownish red precipitate insoluble :n acetic acid but soluble in mineral acid and in ammonia indicates

the presence of arsenate.

ution of chromium pentoxide

n green.

the solutio . N
s turns dadd dipheny! carbazide reagent. A

or acetic acid an

o are, as a rule, soluble in water imparting
rtain the presence of permanganate radical. -
o boil. Chlorine gas is evolved which turns

ution and warm the mixture, A green solu-
hen poured into a beaker full

(if) To an aqueous solution, add nitric acid and ammonium molybdate. Boil the mixture. A |

yellow crystalline precipitate of ammonium arsenomolybdate, (N H4)3:AsM0,2C')4o_indicatgs the pres-
ence of arsenate. This precipitate is soluble in ammonia and in alkalies. The ionic equation for the

above test is written as :
AsO,” +12MoO,” +3NH'" + 24H

+ 5 (NH,),AsMo,,0, ¥ +12H,0
precipitate ‘
(iif) Acidify the solution with large amount of concentrated HCI and to it, add KI solution. This f

will precipitate iodine which can be tested as usual. The ionic equation is : %
ASOF +2H +207 == AsO; +LV+HO0 '

ts with sodium carbonate extract ;
: large number of acid radicals can be confirmed by~using sodium carbcnate extract of the '
(ture. This is especially useful when the mixture is less soluble in dilute acids. Forexample, many
ides and sulphates do not readily dissolve in acids and hence they may not be tested. |
When mtxtur_elis heated strongly in the minimum quantity of water with excess of Na,COs, the
dquble decomposition takes place.i.e., the partner radicals are changed. Sodium joins with anions 0
mixture and carbonate attaches with basic radicals of mixture. After heating, it is mixed with water
bwhere sodium salts whlch'cont:_a.m anions of mixture dissolve (as sodium s_glté are solﬁble) and carx
onates of the meta_ls remain as insolubles. In this way, we separate the anions from the cations of the:
mixture after filtration. T e T S
Preparation of Sodium Carbonate Extract

i o e 0t o g O, peelin i A 1520
. e glass rod. Heat it to boilin ' -10
minutes, add water to make up the loss by evoparation and filter, The ﬁlu'agegi:l:ltllg 'df::ii:i‘):;cfiﬁlm

carbonate extract. Use 1-2 ml of this extract for each test
, RN = 3 |}
| i
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Analysis of Acid Radicals 13

Precautions

; . Ce‘rtain subs‘tances may remain undecomposed by boiling with Na,CO;. They include certain phos.
p]u‘:ltcbl.1 ulondes and 5|'lver halides. Hence if corresponding anions are not found in the prcpared soda eJ_(Iract,
(hf:y. shou .d be tested in the residue left by action of Na,CO, or in certain instances, in separate portion of
original mixture. " 23

Iubi;: % D)';’r ng Ilfcut_ralizat'ion of soda extract with acids, sometimes there appear

So,-d SawENED acid. Fi is desirable to filter off such a ppt. This is because the cat
D:I-t .clslmay partially pass into soda extract (e.g. AlO,"). The copper ion forms a com
partially passes in soda extract colouring it bluish. On subsequent neutralization, all these compoun
decomposed and corresponding cations are precipitated, e.g.

__ NaAlO, + CH,COOH + H,0 ——  AI(OH); ¥ + CH,COONa

Similarly, copper is precipitated as basic carbonate.

* diou ]::j' - 3:521-6 adding a particular reagent to test acid radicals, extract must be made acidic because carbonate
sxam o ?gnosed otherwise confusion may arise due to precipitation of the carbonates of the metals. For
:vhitep : ind?s t or E“]Phate. we add 13‘11012 solution to acidified sodium carbonate extract. The appearance of

decglr)n. ;a efj_t e presence of SO, radical. If sufficient acid is not added prior to the addition of BaCl,,some

QKRG PO SERa i t:,arbonate will remain in solution. This will give a white ppt. of BaCO; even in absence
of SO,” . This will obviously create a confusion.

Hence in testing various radicals by the sodium carbonate extract, acidify according to the following chart:

s ppt. though it becomes
ions forming amphoteric
plex compound and also
ds are

Radicals to be Acid used for Reagent for
tested neutralization precipitation
Chloride dil. HNO, AgNO,
Bromide ? =
lodide 2 L
Sulphate - dil. HCI BaCl,
Oxalate CH,COOH CaCl,

(4) Do neutralization very carefully, shaking the liquid thoroughly after each addition and avoid an ex-
cess of acid otherwise certain anions (e.g., s*, NO, etc.) may also be lost.

2-7. Combination Tests of Acid Radi_cals

Generally the following combinations are given :
Sulphide, Sulphite, Sulphate and Thiosulphate
Nitrite and Nitrate
Nitrite and Iodide

—
Nitrite and Sulphide
Nitrate in presence of Bromide and Iodide
Chloride, bromide and Iodide

— =
Oxalate and Fluoride
Carbonate and oxalate
Carbonate in presence of Sulphite

g . Sulphite and Flupride |
. 11. Phosphate, Arsgnate and Arsenite 0
_ All the combinations are not essential to Be tested ; the radicals which respond test in preliminary
~examination, their combinations are to be:seen and carriedout. . "

1, yulphide, sulphite, sulphate and thiosulphate present .
Systematic analysis is required for détection of S, S,0§*", S0,> and SO, ions when present
i together; because some of these interfere in test of others. For example, if the solution contains -

e

C 002 A W =

—
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and 8032', aduition of acid liberates H,S and SO, similltan;o;sly a
> 35942 . it
A > i . will be detected. If this gas is SO,,
As a result of this reaction, only the gas present in excess o5 550, and S) as would be
addition of acid would be accompanied by the same effects (fgn:ll]‘az e, be . ongly Tound, TEis
el e cont&;ined 82032; Thi?;Lll)lp;late ::r? :(lsiziiﬁcation in the same way as 82032_

B = ve

obvious that a mixture of SO~ and 8,05~ would behd

by itself.

nd the two immediately interact,

Na,S0, + 2HC] —— 2NaCl+ 50, T+H,0

Na,8,0, + 2HCl ——> 2NaCl+580; T+s4+H0

H,S also
e e Cr, 0, can not be used (H,
, the test for 8032 with aCIdlﬁedd j;ct;z) . L £s 042— is difficult in pres-

hite ppt. of sulphur is formed which

92—
Finally in presence of 5 . LA
reduces acidified K,Cr,0; to green chromium salt). Similarly,
oo 2- 2nd SO,2". In both cases, a W
ence of S,0,” or mixture of S* and 5U5 .
B being insoluble in acids, it may be mistaken for BaSO,.
‘ Procedure of analysis - i 5 ' e
‘The sysiematic analysis of mixture of s%, 82032 , S0, and SO o ggsgf_”lzi‘; 1;1 0. rcmain, ™
based on (a) precipitation of g by the actionzc_)f CdCO,, when SO, , : 4 o ;\;N hji Pinas
solution ; (b) precipitation of SO32' and SO,” by BgClz (or §rClz) or r(N ]% 2éo 0
precipitate 82032' : (¢) the fact that BaSO, (or SrSO,) is almost insoluble while Ba - 3

soluble in dilute acids. 1l and
Take the sodium carbonate extract and add excess of freshly prepared CdCO,, shake well an
nlter,
I
| I
Residue yellow ; Filtrate
(CdS + excess of CdCO,) Add BaCl, soln.
Sulphide Shake and filter /
- l _ |
L l I ]
f , Ppt Filtrate |
% (BaSO, and BaSOy) Acidify with excesg of
Add dil. HCI in excess HCl and warm. White
] and 'ﬁltcr ppt. is obtained
: . i — =3 Thiosulphate \'.
Residue white Filtrate v -
Sulphate Add Br, water or HNO; and warm.
White ppt.
: ‘Sul
Reactions : o u pEﬁte\
NaS+CdCO, — Cdsd4NaCO, T T |

On addition of BaCl,, SO, and 50>

o both are _precipitat_ed but HC| disso}

s ves Ba§
: ﬁazZOﬁBaClz —> BaS0; { +2NaCy e il
e o N80, +BaCl, — 5 Bag0, | + 2Nag
Br, water converts SO;™ to S()f' on boiling ) Y

;_'il‘ =

i BYHO g

s BaSO,+[0] —_, ) g
SRR ()] Thiosulphate. qul the mixture L

o srric chlori - > With water and filter: it e 1ok

-+ drops.of ferric chloride solution.. Dark vigjet.cntn. and filter; Cool the i e
St e e L A SN i _etz.colo.ur_appears.whidh tmteﬂlldadd to.it a few
S e e e N R L TG N
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