Date : «Pages. do 0 o

d-k?locv( - Grroups 3 to 7/_2 mC fhe penodtc 5

table. J.nner (n /7 d orbitals are p@ygggggll_u
»Qlled Aiso called transition metals.

Two .seﬂresk: lan'l'har)o:ds (Ce - Lu) and

acfmo:ds (Th - Llr) J.nner 'I'(arn.nhon mef'a/s

3d series Se - Zn (z = 2/ to 30)
s e D Jsass e o
\9d series - ¥ -7 cd . (O ,.‘ 2 oy
ses e o e = 37 fob s a
s series - Q_LEP,:?_ Hq - (2=57, 72 ?O_L_m__A__
cod seriks 0 A RE|-2 € Lnomplee)
5 .LUPAC Deﬁmhon e e

A transition me)"ai has ToEpRre incomplete

d—subshe/l in atom 0R in its common mn.

|
A i

| :
But sfud:ed with T/M as fhey are end

members of 3d, "7’0’ - $°d series re.spechvely
[ s
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Anomahes (Cr & cu) v .

Fnefgy 9% between (n /)d and ns __{'S___ ra
very small. Haltf /| Ry ﬁ//ed e

_are extra stable. -

»

. e ek ad 9

. ) i e por 3d s
-

Pl (Z«—%? v e o - unigue

Common +atures (partly fFilled d7
___({_) Vaﬂable ox:daﬁon states

(2)  Coloured ions in solution

(3] iChaples foemition - x|
B | ) Paamagretism .
_ e ( s )  Gataite actwdy ¢ e
* e (62  Interstitial cpcf: & aHoy.s M
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 Physical Properties

hard ducf'de, malleable,

high tensile strength, lustrous, good
conductors of heat & electricity.

| <

Exceptions . Zn, cd, Hﬂt_ e (soft).

,,H"ﬂ_b_ m.p. due to strong metallic bond
From involvement of (n-/)d + ns
E/_ed’j‘f"f’{ m minf'gmh?mfc_ borndl'r_)ﬁ.

. .
- Mn and Tc are anomaioqsi(lggg _T'P')' _ .
3683 K.

Tunjsfen (W) has h{ghesf‘ m.p.

Enr fhalpy oF Af‘o:-msahon

Vore Unpalred e =7 751'(qnygr_/l_/f»_/1/l__ .
bonding =7 high D_a H

[DH (2n) = /26 «T/mol  (lowest)

Zno’ & S'rc/ series  have 9reafer D _a H ~ than

, -Frezugnf' ./M_'/M boncffnj_

/

=7
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" Atormic & Tonic Radi

_Acress a series - _ radﬁ' decrease as 2 .
_increases (poor d—sh:eldmy) - _
But variation is small _T‘,_ Qlimy oaC 4 _

inner d maKeS outer e relatively .Shtelded _____ :
Companson of Seres = a0
3d -7 9d : radi  IMCREASE = (expected) .

9d -7 £d o radi oeee alvosi | SAME

Fampu§ pa_ir 2Zr (/G:O pm) & Hf': (/_5"? P,’,");

: Vf(’ea;on e Lanfhano.'o( cqgi"racfmn e 7, W

Lanfhano:d Conf'racﬁon ..
Sf—eady decrease in  size o»f Ln tﬁ LSt

ps Do la'ts Lo, doe o ekl
shielding of one 9F eleciron by dpother, L

& -Shrinks

La’t (o6 pr) -7 Lo o e o

7 _Cor}sezuences e il s s e -
(;‘) ‘jd / s‘d series have Similar radu L

(,,) Zr - Hﬁ A - Ta hard fo separddle. e

(m) Bas.«c characfer /M(OH)E JQCfEGSi’S e
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 Tonisation Enthalpies

L.E. 0€_ TM Increases rle-pf'__ to r{?hf‘_

(ruclear charge increases).

Bout increase is less steep than in p-block

due to _S_hfeldfny by inner d-elecfrons_. :

Order op. -.E.

o ¢ DM & DH s aloy

g s e Ry I BN Pl : : > C"l.anea'Sl'ny

Irrezulaﬂ'tz

Exchange energy stabilises el Rl
H

etk OF W) s high . Mn is 3d s

. Compare with Crl which /s 2d . femovin 9
E E Lo il

From Mot breaxs d$~ -7 needs more energy.

DHs"S Ueryf;lyh por_ ens 24 e

extra stable; explains why Zn(_.fff) ab sent.

~
°

3rd IE high #or Cu, My Zn =7  states

. above T2 are o_(tmtuh" for these metals.
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- . Oadation Stares .
" T/l/f show_uanefy_ciﬁlq._s_ - due to small =
e S eneryy yap bef'ween (n'/)d and DS orglf'als_ 77777 .
% o Bof'h can tfake _pa(f- m bond’my S
o Ke-/ anmples (3d senes) -
S ca . o “enly = o e
- om by Loost G = 20
0V EC jfﬁ_.f,_(m@s =4
o ler s 42 ro de L ypest sta]
. My 2 e “"’5*_ £7:, lall states T2
L Pe s 7 oqEl (mosf stable = 3 in Fe )
o lew bl gl 0l Hlwoply
_____ o Trends n OS -
S __7/1_(19_)5 O.S. = sum. op (n /7d + ns glectrons
. upla /er,_.ﬁ 5,3_51 72 = L /V’no‘fl_ﬁ
e I:fe_yc_;iqd M - 3d electrons jef pmred . .
. Fewer e available for rlgg_ndm‘g 7  max oS o
.  decreases sharply. e e
S ,_4‘,_ e TGl e £ ‘--A—f-—~w—.,.-4—4—-—»—-—ﬁr
. _W_Wd'hm 3roup o ?dw? fd S 30( sf‘ablhfy.iJ o
| of higher __9..:{_-;___ f_‘?EB‘?:‘ife_,_t"ﬂE:’E,"_‘.’E,‘:(?: .
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 Standard Electrode _P;)f'em"ml.s .

M2+ / M valves - measuvre of reduc_t ng

tendency of metal in agueous pedive.

Trend across 3d - series

le-pf =7 r’lﬂ H/ S D HZ mcreases)

(/MH//M) becomes Iess ne aﬁ've
9 44

foenales M M oSre pegalive s o e 0
: f;han exPecfed e e
e T 77#%
_*7_/_1/{nf7_d_f_/i/lg_+_ s o W__(gxf-ra sf-able) .
X* 2 o 2n s ol Gerg sl
X WM : highly ‘regatie D, A
Cu - f'he odd one e e e

Bl ’:° (Cuz+/Cu) =00 2T \/ <P05IT'VF 34

1 B e 8 T AT nob!e A e e A e,

_7£.uf cannof' df.fplace : HZ 7_1@3)@__4;/313 J‘)EIA ;

- or HZSO’7 (only ox:dqs:n‘gA g_ciés__a_ﬂacb( :1—7 o
W-f_?i’fm” S high D 9._tt_+ Jow D hrif_L_i__
are mok coppensated. 0
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Paramaﬁneﬁc Teide aﬁ'racvf'ed by may _ﬁeld

(unpmred electrons present’.

Sf‘ronﬁly af'f'racf_'ed

_ PArx _extreme para. -

Spm only l‘ormu/a S s e N

= sytl olrt2) ] Bm e

Winld) 2w nal omix 7R Gl _
\/3+ (dz) T _.n?-: =2 = g B

no. of

Sl b e ) el e

o Bohr Maynetong : {3/142&_7* e
[ unpaired e =2 o= /72 BAL 0
cht( Table e e e e

- (dg) L -7 pm3 -7 e BB

Orbn"al confnbuhon :5 Zuenched in 30’
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electron from 129 -7 &g On absorbing . @

visible light. We - see_complementary coloor.

DE = };n = h ¢ / / <-depends o

o e e — i£i7 e s Ao 4;’]{93,40’* R = P e R L
 Examples lag. dons) 1 0 = Dt
7D - pueple Frp WL ple

__ Cf,3+_ (d?f_ L= polel wit il M - pek

— 3+ ~ 24

. i s T e e
Coz+ e rplos ) M s grEEel g Cu e blue

o S (do) " Zn 2+ (d’o) colourless e
Complex l‘ormaﬁon e 2 SER L R
T M. form many complexes due to e G
(D). small sine of MEJARE Bps
(:‘f) __high charge density B Sedianaae o0
(m) aua;lab:hfy oF uacain_f'id orpials s i v e

 Exarples - [ CfV? ]3 et 2

e, fedds

: Defa;led m Unn" Sl Coordmaﬁon Cpo’s
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C'amly sc';s’ & Lnterstitial

| T M. _and compounds act as catalysts
 becavse of -
() variable oxidation states

: (_{f) iafge surface area _(3_d_ o ‘7‘5 pueﬂrlap)_

; (m) __alof/:'fy to Form _co_mplexe_s”

!
: J( _Caf;alyfl'c Proper'l‘y
|
$
|
|

Example :° Fdl dtalyssc B B0

2 ke b2 P o 2P L £

N2 e SO, . B 2 S0

Indusffl}al L ,VZO; _(Coqufcf_)_,_ Fei(Habrer_),

A ( 5ydroyena ﬁ'_o__n) j e T?C!‘)l ( Zigﬂleri/l{a H'a) :

Interstitial Cémpounds -

 Small atoms ,HJ YOyps Al 8 f’.@PPed "

voids of metal lattice - non-stoich.

&g, Tic, Mnpp FeHy «vH TiH

[ - e by L .56l e Siae
1

_____(;'7” barfd, _h{gh mp.

| ({r) _retain me_falff'c gqnp/u;f:i/t'f_y

! ( :_';T)_ chemf'ca!ly J?ne__rf

- __/-U{oys €.9. Steat sfeeii(f-e f_Qr/Nl/Mn) :

/
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Potassiom Dichromate K2Cr207

" Preparation (From chromite) e
| Step /o Chromite ore  + Ma2¢€03 .+ 02
L e 0 Ly A0 sl 7 0

B M0, + 2 Fe0otsiecO,

73 -Sf'ep Z G Ygﬂow chromate + HZSO‘_/ e
2 ,,/,'./azc_’o‘y, A H+ - ‘7___,,{"*“sz20_7 + 2 ma® + Hzo

St RACS /eI He A e s ln Sl

R Sy e,/t;/_ez,.c’:zq7 kL Kol -7 ,chfzo‘z, + 2. pacl

(orange crystals). | L e e

|
LGt i 2 Sy S i 2 -

Interconversion in Ssolvtion

- 82 H o 0 £ 10 -

A T G S
(7e/low. chro?aate 7‘_:7_ orange dfcﬁrjqrzrqf'_e_)r A

L 0 o 20 4 HO

et ey A

_As Ox:k/lklbg dgear o

L e e
0 k4 e o 2cr 4 7H,0 ,

e

ey 0

@ aee: L -
S XIS oo . - '
** s o ’ - S’n ot
by VR e oon

- L _
e - HE 7 5

Cr-0-Cr angle {o_(f:ghto@a_f—e7 ?_/Z_ib,d_eﬂ'_ e
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- Pof-as.swm Permanqgnaﬁe KMnO‘i "
Prepamhon ( me MnO?ﬁ) . el e
Stee /. Himiee A._«:'_*bq_KQH + air / K/V03 -
2 0+ 7 KOH L0 > 2 K0, £ 2 Homm
,{d"_’_‘i‘,.,_ﬂi??ﬁ_f?'“_f’ﬁq,’l‘ﬁ?__,A ... . .
.S'f'ep e Flecf'rolyﬁc / dtsproporho»oahon o
= /Mno le- S H. - 2 M0, E M0 + 2 HO
 Structure & Properh'e;f_f ...
/l/an_"/- en s o fef'rahedral dfamajnehc 777777777 s
(no Unpa:red € oo Mn(\/J.J.) dO) 1 e .
____(MnQF/_CZ-P : paramaﬂ (Mn(\/J.) d/? i
Darb( WE'-F purple crysfals -
= = St el TR T it S STV E R tiE
As Ox:dn.fmq Aqenf’ .
-A_;/‘*_c_f'sf',i,,,f"__?dﬁmf e -
. Mp_oc, - . e
A/eufrai / #amﬂy alu(ahne i : o b o -
P M0, 4 9 _t,_é’e_’;? o, ;t_ ZH 0 | <E = rrew

‘used in HCI (Cl- gets oxidised).
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2 M0, F _HZO,:f £ -7 2 M0 4+ 2 O + 70 8
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]l k09 - Key [eactionis ==
| Ac:dlc Medwm (Mn -7 /MnZ-f-) -
: (a) _.Loofnd_e_ £ 0 J.' o2 /I/InO - /6 ,H+_ o

e _Mn” L o1 +rHO

2

/

| (b) FeZ’f P Fez’” + /M”,Qa, 41 ih

2 Mmoo B

() Oxalate : 5‘ _C_?_O«/' + 2 M0, + /6 H

22 Mk JO €0 F 3 tO . (il

G Hs . ¢ s g q e it
> 2 M e 5] Y WO

| Meutral |/ Alkaling (Mn -7 Mn02)
{(a) Iodide -7 odate  : e

I tb)’ Thiosulohate -2 ‘sylphate ‘iaiee
& M0, + 2 S0 + Ho

7 7 A0 4 6 SO 2 OH
JUses o v e
i 7V071Un2gﬁ:l_'cﬂ h'r'f'raj'_t_bp_{, ; 7b/eq(_h(h~9} oxidant

th org. .;ynf_h. ) dec_olgup'sghy oils. :
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Lanfhano:ds ( Ce Lu)

Posmon & Conﬁqurahon - o

| /9 -elements following La o é‘ % w0
General sym}ggl . L”L_*-W.__,_M_,w,f .
J:gr_’gef conﬁﬁ_ﬁ_ﬁ el 0t < E’f'_ﬂ ,,,,, 65__,_?______,,._,%#
L dhays I 9E G = 0B
Afomtc / ZTonic S:zes . e
,_-8?135{7’ DFC/?FASF o size from La t to b

La o /07 port -7 ..;,Lu;,. ;f’ - = =

B e SR e T S SR S e = e s (Dn‘h’a(*ﬂ)ﬂ

Lag’f (/O(o pm) e (5'5- _pm)

Ox:dahon Sfafes i

43 s piost comnon & sf'able J:Or all.

| Ce also _;._.Shows o7 (_fée‘”_f___f-f___ oxidant) .
| EBu  also  shows 2 (o7 rdutanti o
| M (9F7) . - reductant | To™ (9F) - oxidant

Keason u» © empfz_/ halﬁ / QJII -UF 10 shell sf'able _;__

s haT L bR L T il M et R

Colour & Maqneh.:m

La3+, ‘Lu3+ colourless 2 ofhers coloured .
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Ln Confrachon (Cau.ses & F%cf:)

Cavse

: _/4((0_55_ Ln series, 2 ipcreases by / each

'.ﬁ'ep but added e e goes into INMNVER T

'7’1C shleldmy is poor (shape s dtpafuse) =

| \l

___,erCEcﬁve nudear char:ge or; ouler e rises =7

size decreases steadily.

Consequences )

() Slml/ar radu oiE ‘7’61 & s‘d SeﬂeS ey

(u) Dfﬁﬁculf’ to separate Zr/Hp /Vb/Ta s

(i) Basic strength of M(OH)3 decreases -
Y aD) s s 00

(iv) Increased density of $d metals.

() Difficult separation of lanthanoids.

Acﬁnofds (Th - Ly L rewecs on
| /9 elements afrer Ac (2 = 90 to /O3).

. All radivactive ; later omes Synthetic.

SR

Conty o [l £ ed e

 Show  more variable 0.S. than Ln

£32 st commen ;also 49, ke hey FE L -

le.g. Mp shows max +7).
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| Lanthanoids vs Actinoids

N Sipnilprities

¥ Both show.+3 as principal 0.5.

L | % Both show combuciion Gp & A0k L .
| . Both we highly Wetepsmives 0 o
| X Both have variable. ¥ dechvons. L Sl e
; ﬁfwr_,l.)fFPerences_f G e -_ Gl
.| Lantharoids e e s R
B | . 9F eectrons buried, do nof end PusEied S
o S painly 3 veee kil e L o
3‘ b - renmdiegie,(Rm 8 o 0L
e e R ool ety S SeliaebIe G

Ll e e

N Actinoids : o s s
b oo Sy = Dr T o O A TR o N T *

3 £ sF expo_S_ed,  take part in ,?9?45”3 S e e

- wany SlAlSS dTmdT e o e

L A mdeaee . o

] L _:,73"’?0'_*? Lcomplec fentiensy . o e

“ : e _C°_£’tf?€f'*?'? is greater per si€p e e L

L ,Appl::caﬁons of d E £ Bloaew . 0 o e =

o Seel §...a”979_(€":_{!’.’f’; ) T02 pgoent G L
e 02 in dry cells AgBr i photegmply ..

e Pl Lk sLFe . FEE L
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