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GRAVIMETRIC ANALYS\S

Lk e —

e e —_—

Gravimoettie analysis s a technigque i analytical chemastey h:"
which the amount of the substance present o a piven gnmp‘ln W
extimated by determining the weight of the preapitate obtamed trom

the sample.
aplanation 'with example

The amount of barium  present i a given BaCl, solwton Em
determimed By treating this solution with enough dilue sulphuano acul
SO as Lo precipitate BasO, complotely,

BaCl, 4 1,80, = 221G+ BasO, |

The predipitate totmed s Gltered off, doed and weighed. Prom
the weght of RalO, precipitate, the amount of hanum present wm the
whole of the given solution s estunated.

Gravimetric Factor
Gravimetne factor (GE) s calenlated using the tormuala,

G.R, = & x SRS 10 g el

Scanned by TapScanner



L Analitical  CUhemistny
e a2 T 3 i UL e S
Note
(1) 10 the estimaton of won by procipitating @ a FexOy, the GF
“ognven as,
¢ 2 x Fe 2x SS8S . osoe
GFE = ITxmn, ~ Txmn

Here, a = Jand b = 1
(i) In the cstimation of magnessum by  procapstatng b as
M PO, the G F s goven
CF -« 2niy & T=IW _ eame
1 x Mg, F,0, 1 x 22260
Here, a = 2 and b = 1
Frmt“uuch.m_\hdawhdqtmlu-lh
experiment and s not abways a = b = 1

Charactenstics of Precipitating Agent

be
m:A*#H:mduwfm
wﬂﬂ-mﬂ.m:mutﬂd'#

|
|
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Asadytical Chesmnin

‘Cagi).

Cu(i). Fe(I)

ozl Ca(Il)., Mg(ID)
}‘: m - :m). Ssouan
= '-nd (i), P, As(D)
o m.;_ WCa (L P (O Pa(In
i Tm* e iBcﬂﬂt— AN, Ga(ub
e : : Ca(I). G2 Pa(iD
‘i), PAAN. HeTD

pra————t L
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Anahinal Choemanin ki
wvolatihse on ’
A SUDEIARCSS arv decomposad o > o
o ::Il;é. oy maky the composton of F\»‘“I"'" < 3
o i water © o

M-Ill‘ aht? - organys sciptates nee -
g s “:\Im"nm M‘:;:' procipitants is dafticult

Ex : DMG = dicaohwed in alcohol o make

pratovely @ p.nnﬂw

Therc 1 ™ \ lity. The organic
Sellls ptucrptlanls u‘: oa : .
~cpants ;Lri.: Tﬁ::lc 2 3 arc ncarly speaific. we shall discuss few
pre

of them.

Dimethy onAime (DMG) = I_I s : : ‘ B
:;limali:g‘n:kbcl in alkahnc solution un}l rmllad::l:\ \:: ?adm SC
Thc rcaction of DMG with Ni(I1) is given a8 follows

CHz — C = NOH

2 + NiCl2 +2 NH4OH—™ 2 NH4Cl + 2 H20 *+

— C = NOH |
CH3 CcC=N fH,_‘
DMG o o
‘ | =C-—CH3
CH3—C=N\ -/!:l-l
N‘.
CH3-—C=N/ NN=C-CH3
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Analstical « sy

Abour 24 metal ions BYe proecipiates with oxine

o mcral oxinaes vary lrom cation s cation snd are
Monee, by controlling phl, we

) Bennnin - @ - eufime (Cuprom) :
dibute ammoniacal solution in prescnce:

precipiiate. It is dricd a FTIFC and weighed

f

5 uplerron
It is nothing but the ammonium salt of N - Al romso

."’NG _
@-N N - phenylbydroxylamine (1 1 cmployed 1o catimate
TOH Cwlll) and Fedlll) in coid asqjucous goad sodulion

£) Saulicvlaldebyde oxime

It is used to catimate Culll) in presence of acetic
wird w pH 26

=PI
61 Niovwirne
r C=NG It s cycloberance 1, 2 dioncdioxime. It s u.l-r:d Lo
4 : PA(IT) 1t is mewe whuble than DM in
_C=NOM calimaste PA(I1)

“agler

71 Ethytene disesine fem) - The IWPAL name " L .3
cthanc. lt is used to extimate ( will), Hetll) and CJH(I1)
CH, — NH,
/
CH, - NH,

diarmine

R S = &
fla i I - A 2.1
T %

=

Sresem soxtsagiomns Comrtairing several s are known @

The solubilities
PH dependent.
can achicwe a considerahic degroe of

It » wscd 10 cstiman. Copper an
o tartralc. We olnain a preen

Analyticul (.'lnmhlq S

Maost of (he

Eravimetric precipnanis lound in Table 22 and 2.3
are only sclective

Explanation with example
as their hydroxides (rom a
metal 1wons which are nen
r soluble. Hence, they are

¢ Hydroxide precipmates a few mctal sons
solution containing weveral metal wons. The
precpated also form hydroxide, but they are
ot precipn.ated.

Other cxamples of sclective precipiiamts are — sulphde and
carbonate.

It may be noted tha scleanvity of precipitants may be increased,
when controlled conditions are adopied

Thhmwwmmmhmmmwh:

precipitated quantitatively so (hat the filtratz: docs not condamn
tha iﬂlﬂalﬂ*ﬁlchnpw

2) mmm“hhmhdwm-hm
lhalﬂiuﬂ:-dilyﬁll:r:d
3 mmm-ﬂﬂhp-r_
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Analytical Chemistry

3) Precipitad
on m .
condition, (he ::ub"ﬁ Carried out in hot condition. In hot
saluration Iy increcases, thereby reducing super

4 Prec?pimi““ IS made

1s will lead 10 quanutative precipitation of the analyte.

6 i : .
) Shight cxccss _uf the precipitant is added to ensure complete
and quantitative precipitation.

L 5 Cdffilfli?ﬂ is carried out from homogencous solutions which
will minimise supersaturation and hclp the growih of the size
of the preapitate.

& Th: precipitate «is 1o be digested for sufficiently long time (O
give precipitate of big particle size so that it is not lost dunng

filtration. ;
9) The precipitate should be washed with suitable wash_ hq:.nd
ill avoid peptisation

containing suitable clectrolyte. This wi

i.c., dissolution of some precipitate. g e
i : ed to contain impuri
10) When the precipitatc is 5“-’*‘"’?[ <hould be dissolved in 2

because of co-precipilation clc., :
suitable solvent and reprecipitated again.

We come across (wo typcstﬂf . s
- - - 'u u u
They are (i) Colloidal precipi : = -

bnyclivicise mﬁ:d:cdp?n.;_ Brownian mm

Precipitates = ¢
Types of P —— I“hgmancanalyus.
2 weﬂpl(‘ﬂ-

Colloidal precipitates : _ l
they are not retained on ordinary filters

vents their settling from the solunon u
g.:: the individual particles of mosl c:m gt 4
s flscesbln, mon  COREREE m.ddmg' an clecrolyte 1o t
solution. Heating, stirring and e
hasten the coagulation process. ey
Crystalline precipitates Thzc[hm | P
nnaonlated (‘,:O"ﬂidS. The size

A a$
ICIr'YS>LaalRass
e B
e i
-, L i
i :

B St

Analytical Chemistry % 3":
CO-PRECIPITATION |
!

Dcl'ir,itinn : It is a process by which normally soluble componenis of a
solution are carnied down during the formation of a precipitate.

Explanation : In the determination of barium ions by precipitation as
BaSO,, other barium salts such as Ba(NO,), and BaCL, occlude on
BaSO, prccipitate. We know that Ba(NO3), and BaCl, arc solublc.
Sull, during the precipitation of BasSO,, these soluble compounds
occlude on BaSO, particles and arc carried down along with BaSO,
precipitate. Such a process is known as co-precipitation.

Mechanism of Co—;'xecipltaﬂnn

Co - precipitation occurs cither by —

(1) surface adsorption (ii) inclusion or occlusion

Gelatinous precipilales co-precipitate by adsorptuion while
crystalline precipitates co - precipitate by inclusion or occlusion.
Adsorption is a surfacc phenomenon. Inclusion mvolves the random
distribution of the contaminant through out the interior of the sohd.

Occlusion involves a non - homogenecous distribution of the
impuritics within the imperfections in the crystal lattice of the
precipitate.

Effects of Co-precipitation

Due 1o co-precipilation, posilive Or negauve error may result
depending on whether the co-precipitated substance has morc or less
molecular weight than that of the precipitate.

For example, durmgthepreapimdmﬁifm
co-precipitated a positive error is observed as the weig

BT - T o T TlastLl saiG )l

is
of ;

e b L
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1) Prec Pitation iy ¢
that

(1) the attraction b
: Clween (he “Cipi
= durruup.cd, - prullulul -
4) The Precpitate s digested well
This would decrease cn -

. WeCipati
adsorption. Precipitation gy, to

hurfﬂcc

5) The precipitate s dricd '
P ! A at hpgh (e —
occluded mpurity could "-‘*“Hru.-f; CMperatures SO that (he
0) Solutions employed in Precipitation are wel) ging d
ute

much solute in it This will decrcase occlusion

Definition : /1 is o process in which an impunty is precipitated from jis
supersaturated solution some time after the appearance of the Substance

to be estimated as precipitate.

Explanation
(1) When  calcium is determined gravimetrically as calcium
oxalate, any magnesium present in the solution will be
precipitated slowly on calcium oxalate.
(1) When Cu(II) or Hg(II) is determined as its sulphide, Zn(11)
present in the solution will be precipitated slowly on CuS or
HgS
Post precipitation becomes pronounced when the precipitate
is allowed to be in contact with the mother liquor.

: It occurs with sparingly soluble

Theory of post precipitation : ;
substances which form supersaturated solutions. These substances

usually have an ion in common with the analytc. For cxamp_lc, post
precipitation of magnesium  oxalate while estimating calcium by
precipitating it as calcium oxalate.

The effect of post precipitation is that it will lead to positive error.

——

 ——

Anulyticul ( 'Iu-mlhlrj

--_‘_-____F“-_-_—___'- e —— e e ————

Methods ndopted 14 minimise post precipitation

« 1) The precipitate i washed with suitable solution so as '@
Femove the post precipitated impurity s

2) The pPrecapitate. must be  filtered off as soon @

Precpitation is over

Differences between Co-precipitation and post prrrlpluﬂlu:l_-_' ey
S.No. Co-precipitation Post precipitation
ki It decreases with time when |t increases.

the precipitate is allowed 1o
be in contact with its mother

liquaor,

v It decreases when the|lt increases.
solution is stirred or heated.

3 The amount of' the substancel|lt is more.
Co-precipitated is far less.

Peptisation
This is the proce
on adding an electrolyre. .
It involves (he adsorption of suitable ions (supplicd by hlc':’
clectrolyte added) by the fine particles of the precipitate whereby
boundary potentials are raised and they form a colloidal solution. _
The clectrolyte added is termed a dispersing agent or Icht”*'"g
agent. Few examples of colloids obtaincd by peptisation arc - .
1) A reddish brown, positively charged sol.is obtained by ﬂdi‘j;:::
small quantity of ferrie-chloride solution (which Fu";;hcd
Fe?* 1ons) 1o a freshly precipitated and  well  was

; e . lution
85 of passing of a precipitate into colloidal 50

Fe(OH)s.
3+
Fe(OH); + F3t Fe(OH); : Fe
pPpt ions absorbed collod

- y o 5 ion on
2) A precipitate of Prussian bluc passes into colloidal solut
adding oxalic acid solution due to peptisation.

Precipitation from homogeneous solution d
. ; ly arn

Definition : This is a process in which the precipitant 15 gt

chemically generated in the reacting solution itself.
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E:::p_lanatiun with exqy
mixing Ba(lT) sqluﬁn:lple S i
an ary . Nalytic.,
d um 3 Ytical Chemistry

sulghamic acid
T - N 2
S()‘ 1ONs 1 Sn(lu::lzb()l 4 Etﬂu“n uin s pr
0n b E hu‘ph ?““lain- Qmpilﬂlcd
NH,SO o acidln a calc a8 BaSO, by
Thes > 3H + H,O NS as follgw, ulion ::Iat‘:d “mﬂ;s of
A o8 slo
¢ SO, ; s wly gencrates

prccipilalcd_ ong fCacy Hﬁ_—. NH *
With Bu2+ - )

+ H-q.
+ SO

1On and
form BaS()4 which 1s

homogencous so S_lamc >
C detan

St
S.No.
Reage :
OH ___—-__E—“:EEES__":: whu:!: 27,
S()z_ Ul‘(: pPrecipitant i I~
1 5 a precipitated
z___ -
SO% - imethyl sulphate Al, Fe, Sn
o™ Trimeth Ba, Pb
C‘}— 3 Eth vl phosphate 7+
Thio - Ba, R
Advantages ————-—;‘Eﬂl?mld: Cu, CZ .
] O

1) Precipitati
tion from ho
Lucal recagent excess mn:gunc.ous Stiliata carried .
omogencously lhrn:,gh the precipitant ap car.“ull to avoid
out the entire 5nlulitpn R 57 e
.

2) The rclat
rclative supersaturation is kept |
Ow.

3) This method
res .
the precipit ults in the marked in < g
pitate and its purity creasc in particle sizc of

sequestering agents

Definition : The reagents added
substance n an estirmation t:t L‘ﬂ“e:‘a eliminate the interference by a
{fﬂulering agents. These are also

called maski
5 I'WH.

Anulﬂical (TI-V
R gravimctric cstimation of Mg(il)
c (o climinatc Cu(ll) For

— s
Explanation wit examp! o, A
ing oxoe Pf‘:f’c"c" ' Jex with Cu(11) as follows
Stk CN™ which forms 4 solubl comp :

(his, wWe use
¥ : : 2-
2+ 4 4CN -—a—-'"'lbu(LN)..l
Th Cu(ll) ™ P cvent from rcacung with oxinc in this
us, u g .
example, CN™ s the S qucsmnng age
{ in prescnce of

gitable reagcn

Other examples , S
a(11) can bc estimal ]

i tz((lﬂ)) using amidC jon as mqucstcrmg agenl. ¢ _
72 In thc resence of EDTA, bcryllium may b€ p;;mg;lalc;n w“?
: al:nmn:fia :m pruscncc of (Cxy 0% cd, Fe, Cu, , Mn, . Al

us othcr ions by

Bi clc. 2
be scparawd from pumerous
an EDEA solunion

5y s Ui e |
jtation with oxinc (rom :
. 1 E-DTA in the poO

at pH 5.3
forographic

prcclpu = h
= wil
a) Copper has becn mflslx sl =
dclcrminalinn of antimonYy in a 3’ -
< their calcium and magnesium salts by
asforming these mctals into

5) Precipitation of soaps 2
hard watcr can b¢ i:hcckcd by tra
of EDTA.

ble complexes
GRA\HMETRIC EXPERlMENTS

solu

f bari

| Estimntinn o
solution 1S madc up’

paper h
The dried 1
alica cruc
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pupes o Wash-Solutions Wty g g e o W
L. 'F

"
wash solutions are of (e ypes: 'lru.,“mm
1. Solutions which Preven ",
the filter. This Iencley S
of an electrolye
2. Solutions which redyces e, 0 sl jy 08 Moy, i
10N COTon (o an lon i the -‘-I'lh;j”.l”” "}rfh:r::.hfr“‘hi I'“u'd“rﬂ.lui "l!'ﬂf.'.-

“'":' wash ”"Ill'"“"- For example., difyge
calcium oxalile, Sopme ' T

washing. These are safe sol Iventy jjk
ey VERLS because gy of e 0 el m.-.u,-?: Watshig,
3. Solutions which prevent the hydrof -
hydrolyse is shown by a precig;
a i '
hydrolysis will be a base l‘!;: te whick iia:aﬂm’a Weak - ey
MHH.I I'lﬂ- l-l ]-'I"i-'llrllh'ﬂ'ﬁ liy Live

acld phosphg
it should be washed with dilyge . Phale jon HPO,* 4nd .
solubllity losses are mininzed queous AMmoniy hyth'ﬂiﬂr bom gl Aiple,

by using |,
should be carried out efficiently by ¥ using (|

Lusing man
por tions ualitative tests must be mude ’

which Is present in the original solution

leul Characterisites of Wash Liquids

Il should have no solvent action u

the preci dissolve foreign impurity
substances casily e - l }
Itshould have no dispersive action on the precipitate.
It should (orm no volatile or insolu ble product with the precipitale

it should be easily volatilized at the lemperature of drying of the precipitate

It should not contain an
¥ substance which is likely to interfere with subsequent
dE[I'.'I'ﬂI:I:Hull-IJt'I ol consiluents in the “JI-I'HIE. =

"9 of Precipitate

e errature at which a precipitate is to be dried can be ascertained from the knowledge of
mogravimetric curve for that substance. The drying temperature range used should be

ol da Ll e
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‘ — N, an BT, becaise
g sintered crucibles are used for precipitates which are weighed o, Mum:ﬁmrmm‘“;m_‘*:ﬁ;l .
. They should be handled properly for obtainpy,, | wek PAPET i, vk
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134 Elements of Analytical Chernistry

solid in a suitable solvent. Caustic alkaly
sinter. Concentrated acids may be used for
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