The Solubllity of Calcium Sulfate

Complexometric titration
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Solubility

*\When dissolution rate > precipitation
rate, solid dissolves.

*\When dissolution rate = precipitation
rate, solution become saturated (under
the condition of sufficient amount of
solid), the equilibrium is reached.

The concentration of the solid = 1, so for

A (s) S5 B+ C; K=[B][C] = K,,, when the
S

solution becomes saturated, K,
reached.
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Activity

* The picture of ion in solution: Hydration shell

Primary region with
ompletely oriented

water

Secondary region with
partly -oriented water

e The dissolved ion will interact
with solvent e.g. water dipole.
The ion-dipole force will
Immobilize the solvent dipole
around it to a hydrated ion, the
ion is surrounded by the shell,
the whole cluster move together
as an single kinetic entity. The
region can be sharply defined

ePrimary region: solvent dipoles
are well completely oriented
Secondary region: solvent
dipoles are partially oriented.
The region cannot be sharply
defined.
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lonic Strength

 |lonic Strength: the measure of the total
concentration of ions (charges) in the solution:

u=%(C,Z,2+C,2Z%+...... )=1/22C.Z2
* The greater the ionic strength of a solution, the
higher the charge in the ionic atmosphere
(hydrated shell), each hydrated ion contains
less net charge and there Is less attraction
between any particular cation and anion.
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Activity

e Since the ions In the solution are hydrated

complexes rather than the simple bare

lons, “effective concentration” Is no longer

the same as the regular concentration.

he

“effective concentration” which taking into
the consideration of ionic strength is called

activity:

o= [A] 7 ).
v, activity coefficient
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Activity coefficient

|

 Extended Debye Huckel
Equation

—0.51z |
log y = £/ (atl 25°€) .. \
1+ (06\/7 / 305) e

o. effective hydrated radius
(picometers 10-12m) T

lonic and hydrated radii
of fluoride and iodide. The smaller F
ion binds water molecules more tightly
than does |-, so F~ has the larger
hydrated radius.
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Terminologies

Complexometric titration: A titration based on complex formation.

Lewis acid: accepting electron pairs from electron donating
ligands.

Lewis base: donating electrons to Lewis acid.

Monodentate ligand: the ligand binds to a metal ion through only
one atom e.g. Cyanide (CN).

P v —T » = A — ——i - 1—
Agt + 2:C=N: = [[N=C—Ag—C=N]
: . : omplex ion
Lewis acid Lewis base Complex
electron pair  (electron pair
acceptor) danor)

Multidentate Ligand: a ligand attaches to a metal ion through more
than one ligand atoms: chelating ligand.

JI‘—_\"

f_ _.-. I \.
] | i Gu i e ) ) E
Ethylenediamine | .

Bidentate coordination

Properties of Umass Boston %

LHMASS



The most important chelator -
EDTA

« EDTA can form strong complex with almost all metal
lons, blinding through for oxygen and two nitrogen
atoms. The complex is 1:1 six coordinate geometry.
(almost all chelate complexes are 1:1, due to the space
limitation)

(75 j{;‘fﬁ-
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EDTA Titration techniques

Direct titration
— Control pH, in buffer solution
— Auxiliary complexing agent to prevent hydrolysis

Back titration
— HOW: adding known excess amount of EDTA, the excess
EDTA will be titrated by the second ion solution with know
concentration (standard solution)
— WHY:
« The ion will precipitate without EDTA
* The reaction is slow under normal titration condition
« No good indicator

— Conditions: the bond between the second ion and EDTA has
to be weaker than that of analyte ion with EDTA.

Properties of Umass Boston

74

LHMASS



EDTA Titration techniques

Displacement titration

— How: adding known amount of EDTA complex
solution, the analyte metal ion can replace the metal
lon bonded with EDTA.

Cazt + MqY? —» CaY"™* + Mg?* Mq is then titrated
with EDTA.

— Why: no good indicatior.
Indirect titration: determine anions

Masking: to prevent the interfering between
lons. Cyanide (CN) is the typically used to
mask (caution!!). Demasking
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