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Gravimetric Methods of Analysis /«—i.iafl J -

Quntitative methods that are based on determining the mass

of a pure compound to which the anaiyte is chemicaliy
related.

Precipitation Gravimetry (:— U—aVjdl

analyte)

(Sparingly soluble)
(washed free of impurities)

JAnown )

(composition



(by suitable heat treatment)

.(analyte)
Example:

2NH3+H2X204—"2NH &#4#+C204
Catg+c 20 4 @> CaC2 4
CaC 4—~->Ca0Q@+C0Q+CO0D

(Ca0)
(Ca™)

Properties of precipitates and precipitating reagents

"?reeipitating agent"”

) ) (“citically)
" (seleeti¥ely)

A gravemtric Reeipitating agent should reaet speeitically or
at least seleetively with the analyte.



AgNO03 (selectively)
acidic

(Dimethylglymoxine, CN", I", Br*, cr) (medium

Easily filtered and washed free of containants

2
Of sufficiently low Nubility
3
Unceactive with constituents of the atmosphere (stable)
4

known chemical composition after it is dried or if necessary
ignited



Particles size and fllterabilitv of precipitate

Factors that determing the particle size of precipitate.

)Colloidal suspension( )1
)tiny particles(
)invisible to the nacked eye(
not( )cm 10" ° - 104 ))Diameter
easily filtered(.

Crystalline suspension(( )2

)easily filtered(



Precipitate Nubility

Te retature 2
Reactants c©ncentration

rate at which
reactants are mixed

Relative super (
.)saturation

~

Realtivesuper saturation = ~

concentration of solubie at any instant

Q

Equilibrium Solubility

wn
I

(super saturation)



Unstable solution that can contains a higher solute
concentration than a saturated solution, with time super
saturation is relieved by precipitation of the excess solute.

o )Collidal(

.)Crystalline solid(

) )S(

)S( )1
Elevated temperature to increase the solubility of the
precipitate (S(.

"Q 2) \

Dilute solution (to minimize Q)



Q " 3
Slow addition of the precipitating agent with good stirring
"to minimize Q"

ANp™

?ricipetates that have very low solubilities, such as many
sulfides and hydrous oxides, generally form as xolloids.

Mechanism of precipitate formation

(Nucleation) )

A process in which a minimum number of atoms, ions or
molecules join togther to give a stable solid.

(Predominate)

(Collides)



(Particle growth) 2)

Competition between additional neucleation and growth
on existing neuclie.

)Particle growth(

CoMidal Precipitates

)Collids(

.JCoagulation of colloids(

)Cagulation of Colloids) —

)colloids(



adding an (Nitric acid, HNOJ

'V BoEsaios W

)heating(
)Stirring(

electrolyte

Hﬂ\lg g SeoMi\s og: iL

ml
2



)Primary adsorption layer( )1
)Collide(
)Positive ion(

JAQ™

)Counter ions layer( )2

)negative ions(

INO (

.(Eleetrie double layer)

)eollids(



Peptization ofcollids 4—=kdl ¢ct3 \ fV-4j&

Coagulation(. (

The proeess by whieh a eoagulated collid revers to its
original dispers state by removal the eleetrolyte.

“AalA vAA-Ulutiu
(Digestion) 1

( )e

A process in which a “ecipitate is heated from an hour
or more in the solution from which it was formed (the
mother liquor)

Purer and more filtratble product.
)the mother liquor( 2

The solution from which a precipitate was formed.



)Coprecipitation(

A phenomenon in which other wise soluble compounds
are removed from solution during precipitate formation.

)Surface Adsorption(

)mid-crystal formation(

Jocclusion(

) N chanical Entrapment(

)Surface adsorption(

)impurities(
0! is often the major source of contamination
n coagulated colluids but of no significant in_

stalline precipitate.”:,

)1
)2

)4

)1



Minimizing adsorbed "

Mimpurities on eolioids

Washing eoagulated colloid with a solution
containing a volatile electrolyte

ecipitation™ ™ ( ( 2

.) N crytalization(

)Mixed-crystal formation(
"‘impurities”
Janalyt(

A contanminant ion replaces an ion in the lattice of
crystal-

.(Selective precipitating agents)

)rystalline  “ecipitates

collidals precipitate(.(



)Occlusion(

)Jimpurities(

A compound or ion is trapped within a pocket formed

during rapid crystal growth.

(reprecipitation)

"crystalline precipitate"

)Mechanical Entrapment(

Mechanical entrapment occurs when crystals lie close
togther during growth, several crystals grow togther
and in so doing trap apportion of the solutioin in a
tiny pocket.

(rhecipitation)
crystalline )

.(precipitates

)4

)3



)Coprecipitaion errors(
)positive errors(

)Negative errors(

L
Calculation of result from gravemtric Data
‘Example
The calcium in a 200.0 mL sample of a natural water was
determined by precipitating the cation £ . the

precipitate was filtered, washed and ignited in a crucible
with an empty mass of 26.6002 g. the mass of the crucible
plus CaO (56.077 g/mol) was 26.7134 g. calculate the
concentration of Ca )4 .g/mol) in water in units of 078
grams per 100 mL of the water,
ml 200.0
CaC2014 )Ca" (
)26.6002  (

)26.7 g 34( )Mw=56.077 g/mol) CaO <



.(g/100mol) (Mw=40.078) Ca

Solution:
MCa0=26.7134 - 26.60.1022=2 ¢

" Mw

=M o0o77=L82XI0"3mol

Ca CaO
=>nCa =nCaO = 1.82 x 10'3mol

= mCa=nx Mw
- 1.82x 10'3 x 40.078 = 0.073

con. Ca/100 ml = X100

=— XI00=0.0365 /
200

Example:

An iron ore was analyzed by dissolving a 1.1324 sample
in concentrated HCL. The resulting solution was diluted with
water, and the iron (II) was precipitated as the hydrous oxid
Fe203.XH2 by the addition of NH3 after filtration and
Fe20 3 (159.69 g/mol). Calculate (a) the % Fe (55.847
g/mol) and (b) the % Fe30 4 (231.54 g/mol) in the sample.



)1.1324

Fe3+ JHC1(

INHZ(

)g 0.5394(  )Mw=159.69 g/mol) (Fe2 ¥

)Mw=55.847 g/mol) %Fe
Mw=231.54 g/mol) %Fe30 4

Solution:
m
n, -
3 Mw
n, ,, =ab5394=3.377x10'3mol
159.69
)a
mo] Fe 0,1 ---« mol Fe 2

3.3778X105™Q@EIFe 3— *XmolFe

nFc=2 x 3.3772 x10'3=6.7556 X 10‘3mol

mF=nx Mw
= 6.7556 X 10'3x 55.847 = 0.37728 ¢

)



<% Fe=—1 —x100%

sle
728X100% = =33.32%
1.1324
b)  nFe=6.7556 x 103 mol (
3mol Fe >1mol FeX)4
6.7556x103molFe mol

=6J557XIQ =2.2518x10~3mol

m,tx>t=nxMw=2.25\Sx\0"x231.54 =5214¢g

%Fe,04= *°'x100%
"sample
=05214<=00% =46 4%
1.1324
Example:

A 0.2356 g sample containg only NaCl (58.44 g/mol) and
BaCl2 (208.23 g/mol) yielded 0.4637 g of dried AgCl
'43.32 g/mol). Calculate the percent of each halogen
compound in the sample.



