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Definition

"Some authors regard as tranzition elements only those which,

in their ground states as neutral atoms, have partly filled d -

or f shells, other also include elements which have partly -
filled & or f shells in any common oxidation state.™
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A171Y 5.1 Examples of terms useful in unaerstanding coordination

chenmistry

T&pes of Coordination Compounds

Complex ion

NH
I
NH —> Cu «— RH
~ NH
3

2+

3

Metal-chelate compound

Hy
0 N
NN N
L
H2 \5N//# . o Qko
H

0

T\J

2

- Bis{glycinato)copper(II)

tetraamminecopper{II)ion

Types of Ligands

inidentate

NH,, H,0, CN™, C1~

Bidentate CH_C= CHCCH
3y il 3

0

Terdentate -HN(CH2000“)2

Quadridentate N(CHECOO-)j

Typical Ligands

Nitrogen donors: NH3

Halide ions

F ,C17,Br ,I°

Amines : RFH, (primary)

R, NH (secondary)

2
Wzbonding ligand: CN ,NCS™,CC "RBN (tertiary)
Oxygen donors : OH , H,0, RCOQ™, ROH, R,CO, RCHO
Donors related nitrogen RBAS R3P RES
and oxygen arsines phosphines thicethers
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WMNIe ¢ sample tube {(a)
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Iy |24
TRt sample tube + YImingng Hg[CO(CNS)ul (e)

5.03250 Q53

11 ' v
o o 4 - o
win sample tube \lpeunT g lwWy 0.8 Amp. (b) = 5.03165  nfl

5.42240 Y

v LI | 12 .
o LY ’ =
WM sample tube + Hg[Co(CNS)q]LmauﬂuﬂfzuGTWWﬁ 0,8 Amp (d)

“Q '

2
mih sample tube usrqﬁhnﬁﬁ (e)

The apparent increase in weight (w)

fFimraeq  sample. tube (V)
o o .
mnan ggar (W)

i qﬁ:, o (o]
BUASNMINNAT IR 300 K

1
~ -
specific susceptibility (X') %99 Hg[Co(CNS)Q] 4R 206. x 10

L]
o &
T ST tnit W 293°% uavana9 0.629 x 107 =  SI Unit 19 -

°¢

a o &
QuUNPN LAY 1
e XV (300%K)

ANENT
£]

5.L0640 qfy

i}

5.38078 ad

i

1
o’
B

0.,00085  q7y

= 0.00400 5% |

i
o]
1

(d-c)+(a-b)

0.00485

3

= @ = a

0.34828 cm3

[\l

= ¢ = a

ot

0.38990  nfy

il

12

12 i

201.597 % 10" 2 ST Units

W

(x;ir,; 0.364 x 10”281 )

Unit
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12 Axo.00485x1o"3 . 0.364x10'12xo;34828x1o*6

201.597x10° "< = = 3
0. 3899%10 0.3899x10"

A 16.21 x 10~2

The susceptibility per mole (Xm)

Rl

XV x MW

201.597x10‘1ax49¢,5

= 99084.925%x10™ 1281 Unit
Correct Xm Tor diamagnetic effects to obtain X;orr.
Diamagnetic corrections (all x 10~ <)
o4 :
Hg 1 x 503 = ~503%
0%t 1 x -161 = -161
NC8™ & x =390 = -1560
corr. - :
Xm - Xm R

99084.925 = (~2224) x 10~ 12 BT units
-12

SI Units

H

101308.925 x 10

Calculate the magnetic moment in Bohr nagnetrons

Pose = 7975 fx;orrgT C (T = BFLAAY)

797.5 A[101308.925 % 10~ 2 300

]

= 4,396 BM
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M7 5.2 Diamagnetic corrections for cations, anions and

ligands (x 10”12 per mole)

Cations, Anions and Ligands Diamagnetic Corrections
‘ ' (x10™12 per mole)
colt ‘ - =161
N2t -161
cu®t ~161
Hg2+ . - -503
zn°* | 189
NoZ ' = ~326
NCs™ . -390
ci” | ' -294
C10) | W/ =ho2
S0, =503
C 7 =75
N ' ;70
O (ether,alcohol) . -58
0 (carbonyl) T +21
0 (carboxyl) =42
H =36
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TN 5.3 MTuTUANP091aUe Nickel, Copper, CobaltUd® Zinc

Tﬂﬂ Gravimetric Analysis

Sought Precipitated as specific reagents | weighed as
Cu |1, Cuprous thiocyanate NH, SCN CuSCHN
2. Cuot-benzoinoximate | &-Benzoinoxime Cu(C14H1102N)
3. Cu salicylaldoximate|salicylaldoxime Cu(C7H60?N)2
4o Cu pyridine thiocya- pyridine&HiH, SCN Cu(c5H5N)2-
nate (SCN)2 |
5. Cu guinaldinate Quinaldinic acid Cu(c,iOHéNoz)E
: or its sodium H. O
salt 2T
6. Cu ethylenediamine - ethylenediémine& [Cu(CaHgNa)z]-
mercuri~iodide potassium mercuri- [H T ]
iodide &4y
i
7« metallic copper HNO_&H_SO Cu
32774
Co 1. CoXmnitroso- g=- .DC-nitroso—’B- : Cc:SOl+
naphthgl complex naphthol Co(C. H,ONO)
1076 3
2. Co anthranilate sodium anthrani- |Co(C_H,_O_N)
. 7TeT22
late
3. Co mercuri~thiocya~ |mercuric chloride Co[Hg(SCN)4]
nate & ammonium thio-
cyanate
k. Co pyridine thio~ |pyridine & NH,SCN |[Co(Coa M), ]-
cyanate
[SCN]2
* .
5. Co ammonium sulfate Co
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Sought Precipitated as specific reagents | weighed as
Ni |1. Ni dimethylglyoxi- | dimethylglyoxime Ni(cL}H702N2)2
mate '
2. Ni salicylaldoxi~ salicylaldoxime Ni(C7H602N)2-
mate
3. Ni pyridine thio- pyridine & NH, SCN Ni(05H5N)4 -
cyanate (sCN)
2
- Eil - 3 V' - = . - )
L Ni J methylnioxi L-Methylnioxime N1(07H1102N2)2
mate
3
{ 5. Ni ammonium sulfate Ni
Zn 1. Zn(NH4)904,6HPo - diammonium hydro- ZmCNHL})PoL+
- gen phosphate 7 ﬁ 0 :
: 27277
2. ZnS ammonium sulfate | ZnS
& H.S
2
3. Zn guinaldinate sodium guinaldi- Zn(C1OH6N02)2
' ' nate H O
v, T2
4, Zn pyridine thioe pyridine & NH), SCN [Zn(CEHEN)E]—
cyanate : (SCN) '
: 2
5. Zn anthranilate sodium anthrani- | 2Zn(C_H, NO,)
. : 76 272
late
6o Zn "2-methyl- 8-hydroxyquinal~ | Zn{C__H,ON)
I T 3 108 2
oxinate dine
7. Zn mercuri ~thio- potassium mercuric Zn[Hg(SCN)L}]
c¢yanate . thidcyanate
P
- N T
8. Zn H,80, & NaOH Zn

—1 L
] '
* muﬁHQQﬂq53Lﬂiﬂ:mmﬁﬂ?uﬁmﬂﬂqﬁﬁqimﬂ electrolytic method
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method (5)

Complex

ae A .
AELNTUUENTA 2R Y

[ﬁi(c5H5N)4](SCN)2

sclution 1

splution 2

solution 3

solution 4

100 ml of water containing 0. kg
of NHqst and 0.6 ml gfrpyridine
61.5ml of water,37.0 ml ofl95 %
alconol, 0.1 g of NHMSCN,'and
1.5 ml of pyridine.

10 ml of absclute alcohol and

0.5 ml of pyridine.

20 ml of absolute ether and 2

drops of pyridineq

ot ), Jesem,

solution 1

solution 2

solution 3

solution 4

10C ml of water containing’0,5g
of NHQSCN.and 0.7 ml of pyridine
85.5 ml of water, 13.0 ml of 95%
alcohol, 0.1 g of NH#SCN and 1.5
ml of‘pyridine,

25 ml of absolute alcohol and

2 ml ‘of pyridine.

20 ml of aﬁsolute ether and 4

drops of pyridine.
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- ¢ -

i aq A )
Complex VILATUHANT Ry
@n(C5H5N)2J(SCN)2 solution 100 ml of water containing 0.3g
of NHqSCN and 0.5 ml of pyridine
solution 85.5 ml of water, 13 ml of 95%

alcohol, 0.1 g of NHMSCN, and
Te5 ml of ?yridinen

10 ml of absolute alcohol and

sclution
T ml of pyridine,
solution 15 ml of absolute etherland 2
drops of pyridine.
\g:u(c HY) (8CN), | solution 1 100 ml of water containing O.3g
‘ of NE,SCN and 0,3 ml of pyric{ine
solution 80 ml of 95% alcohol, 19.2 ml
of water, 0.8 ml of pyridine,
and 0.5 g of NHL}SCN'
soclution 3 10 ml of absoluté alcohol and
2 drops of pyridine. | |
solution & 20 ml.of absolute ether and 2

drops of pyridine,
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free sulphate ion ¥4l LATI4T79L 1 tetrahedral UBEY
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Td.symmetry YT eNBUMY 4 vibrational modes ﬁhaﬂ 5.3
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T8 5.5 ULEAAIMNGUNULEEDITUR LAy Activities 9@4 Stretching

Mode R4 80,  iowm
State of Effective Types and activities of modes
SOE symmetry v L% 93 ﬁ+
Uncoord. Pd A1(R) E(R) FE(I,R) FE(I,R)
Uniden-= Cry A,(I,R)|E(I,R) A TR+ | A (T,R)+
tate | T(I,R) E(I,R)
- Bidentate ¢, 4,(I,R) A1(I,R)+A1(I,R)+ A, (I,R)+
A(R) B (I,R)+ B,(I,R)+
B, (I,R) B,(I,R)
UYL I = infrared active
K = Raman active




..&@—.

&, ln Nitrate ion C2e)

CRTSIE zmmm%mm nitrate umrﬁnmmnimﬂL'ﬂwqu'mmu
Tﬂmamqtﬂu unldentate W82 bidentate DT free iom il D,y
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