What 1s complex /77

Compléx consists of an metal ion surrounded
by molecules or anions.
How Complex fonns‘?‘7‘?‘7

'Complex is formed by the COmbination of metal ion
with electron donating group or nucleophile.

2g.:formation of copper ammine complex
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Complexes are compounds formed from
combination of metal ions with ligands

- (complexing agents). A metal ionis an electron
deficient species while a ligand is an electron
rich, and thus, electron donating species. A
metal ion will thus accept electrons from a
ligand where coordination bonds are formed.
Electrons . forming coordination bonds come
solely from ligands. _
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A ligand is called a monodentate if it donates a single
pair of electrons (like :NH,) while a bidentate ligand
(like ethylenediamine, :NH,CH,CH,H,N:) donates
two pairs of electrons. Ethylenediaminetetraacetic
acid (EDTA) is a hexadentate ligand. The ligand can
be as simple as ammonia which forms a complex with
Cu?*, for example, giving the complex Cu(NH,),*".

When the ligand 1s a large organic molecule having two
or more of the complexing groups, like EDTA, the
ligand is called a chelating agent and the formed
complex, 1n this case, is called a chelate.
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diethylenetriamine (dien)

triethylenetetraamine (trien)

Scanned with CamScanner



e.g. Agt + 2CN- —— [Ag(CN),]I
Cu?* + 4NH; —— [Cu(NH,),]**
- Fe3* + 6SCN- ——— [Fe(SCN)]*

M2+ + nL [ML, ]?*

The metal ion acts as Lewis acid (electron acceptor)
and the ligand is used as a titrant or a complex
forming agent which acts as a Lewis base (electron
pair donor or a negatively charged group).
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Complexometric Titrations:

A complexometric titration is _Sn_._an:n of volumetric analysis in
‘which a soluble é:&%omaﬁr stiochimetric no_:_u_mx is formed during
the .an__:os of :: a: 8 the mm:ﬁ_m mo_—_:o_d

% In OoEEaxoBmEn ::»:a: :6 moazm:ca of a colored complex is

:mﬁ_ to SESS :5 end _uo:.: o_, a Enz_o:

\7

o _Ooaw_nxo_amqa :qm:o:m ~are  particularly useful for the

ﬁ_naza__zzoz of a ::x:_:u_s_._ different metal ions in solution.

% An :a_n,:c_ ﬁ_?&_c E_ E.EEE: an definite color change is

usually used 1o gin t the Sz_ vo__: E :._ titration.
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EDTA Titrations:

What is EDTA???
v EDTA s Ethylene Diamine Tetra Acetic acid.

VIt has four carboxyl groups and two amine groups.

:ocn\m:“_./ ey e

N=CH;~CH—N:

W N
HOOC-CHE

CHCOOH

strueture of EDTA
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Commonly EDTA is represented
in the acid form as H,Y.

:oon\n:/ CH;COOH

N=CH; n__iz\ ~ EDTA = H;Y

HOOC-CH] /nzwnoom _
Due to low solubility of acid form of EDTA in water,
its disodium n._.E&_.Bm EDTA salt i.e. Na,H,Y.2H,0 is used

- j&/
’ /ﬂ L _ disodium dihydrate EDTA
J\_ \/_ﬂ = Na,H,Y.2H,0
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'EDTA is polydenated ligand as it donate its six lone pairs of
electrons for the formation of coordinate covalent bonds with

metal cations to form _smnm_LmoL_.m, no_av_mx.

Metal-EDTA complex
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Role of pH in EDTA titrations

- EDTA titrations are carried out in buffered solution of
‘the metal ions to be estimated. |

-The use of proper pH is important and is related to the
stability constant of a metal-EDTA complex.

- E.g. Alkaline pH is Rn::.mm for the metals rmﬁzm
low stability constant.

Low Alkaline to mild acidic _UE _E required for the metals
having high stability constant.

- The dissociation reactions of acid form EDTA, H,Y

are also pH dependant. pH is also an important criteria for
the proper ?:n:o:m:m of the indicator substance.

Thus itis > very Mﬁﬁalfi to _.:m_:\.m_: the pH during
the TE.?P :_fmfa:v
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Advantages of EDTA as titrant:

. ETDA form stable complex with various metal ions.

. The complexation occurs in a single step and hence the
 titration of the metal produce a sharp o:m;m.w in the metal ion
concentration at the equivalence point.

. The Metal-EDTA complexes are all water soluble and hence
all studies can be performediin mm_cmocm media.

. EDTA _“o_;:m. 1:1 complex with all metal .ions irrespective of
all charge on the metal ions. The stoichiometry is hence same

for all metal ions. The reaction can be represented as:

M 4 H,¥2 4 H,0 ————s  MYO4 4 2H0O
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Metallochromic indicator

v The metallochromic indicators are organic compounds
which are capable of forming intensely coloured complex
with EDTA. .

v This metal —indicator complex is weaker than the

Metal-EDTA complex and it has different colour than
uncomplexed indicator.

v During the course of titration, the metal ion from
metal —indicator complex is replaced to form Metal-EDTA

complex.
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5. The colour reactioﬁ-of thel indicator should be selective.
6. The indicator must be very sensitive to metal ions so that
i thé colour change occurs at near the equivalence point.

o The 1nd1cator must be stable i in the titration medmm

8. The lndlcator must be stable on storage also.

9. All the above reqmre_ments must be fulfilled in the pH
range in which the proposed titration is to carried out.

10. It should be commercially available in adequate purity.
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Eriochrome Black T Mordant black II EDT

Chemically it is sodium salt of 1-(1-hydroxy-2 naphthylazo)-6 nitro-2-

naphthol-4-sulphonic acid.
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Types of EDTA Titrations:
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Titrations
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Titrations

Titrations
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