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7 The d-block elementr m  whith e atome o jone have
incomplele d-oxvbiteds ave called hangihon eleyents.

> 2n, (d and Hq have conpletedy filled (1-1) d-Oxbital
SO they cdo wot dhow Much yetemblance wiiHh
other tyangihon elementt.

@y There ave fouy 4€¥10 q. d-blothe elementt.

1d Seriee CSc to Zn)

4d Sevien CY 4 Cd)
S Serieo  ( La and Hg o Hg)

6d Seviey CAc and RE # ()
Electvonc COY!{-l'qumHon ’ By - Bhaval Panchel Six

. Se — Scandium  [Ay)'® 3d'q s
Q. Ti — Titarutdm [(—}yj\? 'ld" Uegl
2. ¥ — Napadium [ A% 3d° gst
2u. QG — (hyomium  CA%)1T 245y st
1S. Mn —Manganese [Ay]'? 2dS yg*
(. Fe — Dow CAv)!® 2dé ysA
27 (o — Cobolt (Arv]1® 2dtyse
22 Ni — Nitke?  CAv]'S 3ddus?
X4 Cy — Coppew CAY)'F 3dlys
. Zn —2Zine  (AY]'® 3d 4t

Cx2t o [A¥)'8 3dqqsﬂ
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Atomic Radius

As we (rom feft to yight , atomic ¥adu
At clecveaces laygely , then detveasen Slow Ly
and  (ncreasen im  the endl q +he oesien.
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Stede m Q. given” series  Show paogyessive clecyeare
fm racliu¢ wihh :rfaease ;n alomic nurber clue
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@ Tungs%ﬁn (W) hao the &ufn(of Myt
7 Mercuny CHg) v e pwly wneled 2 ligteie foom

Metallic Chavactes
+ Show all +he pyoperheo 9. generod
* Shengih ﬁ{, melallic bond « nunbey melols.

q urpaived @ ushch inevease the Chance and
Make the bond Shovg. 5
- Cr b a hard wmekad “wlule Zn 1w a Sof+ metad.

Enthalpy of Atomigation:

- They have sho efadly
bord duw o whih Jﬂ.( hzfre &%&.%Mﬂa&cﬁ@

atoynr20hbiys |
ToniSation €nergy: - By - Ghaval- Panchel Six

¢ Lies bjw S-and b- block elements
Move than S-block but €5 Hhan p-plock element)

T-E [neveases Aom Mf- b mpj»&!- n a pexod
co the  elfechve wutledr chavge (ncea ses.

T-E X &ffechve Nuclear chayge
- IE 4 7n, (d and Hg 1o Vewy High du t»  fudly
{16«'&}{& oﬁih@;j !
+ TE 4 Sd and 6d geriew elements iy more than d

avd ud elemenh due to fantanide and
Achivude contrachon,
Foymahon of Intevshhal Comjpounds:-
. Transthon wefals have a +endency

o fom interch hod compounda Wi
R c, oy N atoms.

They ave usually non- Stoidhioime
.. MC and axe neithes +ypically

idbwie wox Covaldent-




eq Tig, Mn N, Fe N, VHo.gq and TiH,z ek

©y The inkesshihal Condpounds ave Ve hayd,
weteun Tmetallic conduch'w‘h( , have /m'?;,, m.pt

and axe Chevically (next.

Alloy Formahion -
W HllOL(_S are hamoﬁeneoug Solid Soluhon

Mawy & d'b‘;’d? elewmen s z&wm cdloys hecauge
they have Aiwulay adomic yadil dur b Lot

they com easily  %weplace Hie alom o other metal
Alloy ¢ tus 4ormed and oftev dave dugh
M.t
pe‘g Brags (tutTn) 4 [vonze( Cu+Sn)

> ] X
majhﬂhlt Probechs:_ B"( (bhfl’b'a.’ Panahai_fn

| ?l'amagm.h"c substances Qye yepelled
a1 W‘H”’J‘C Sdd (shile pavamagnehe 4ubsmance
ave abtvaded by mognehc field.

¥? Those Awbslante ohich ave aktfrvaced Vew thongly,
by the oblied  fidd awe called  {femvmagnenc

Many ¢ the ol-block elemenk aplfd Hieir (omnyid,
Qe }oqvamaﬂuz,h'c m natuye & o due o
Hhe bretence q_ Uwbayed €& o ?ncowle}m
d-0 gl tods
~ The pavamagnehc Najure X q. unpaived €@
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Complex Formahow - -
Many @& d-block elements {orm
Comblex conbounch. becoause

(1 They fave amall aomic yadu
fo) H.zth Nucleay charge

QY Presence q vacaw: d-0%itald ¢ Hiey Cou
atcept lone puy o eo gow (igavch

Catabylee Pyopexties:- By - Bhaval- Panched Six
Transthon elemenkz and thelr
Compoundo  howo Cateliplic properheo ol to Vaviable
oxidabon State and their abilife to adopt
Mmulh'ple oxidakon Stele.

. N, 0
" 256, 40, == S0, (M g ess)

fe
N,+3H, — LNH. ( Mabex P
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achlivahen enexqy.
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Oxidation Stale :-

Show lavge numbex 49 oxidehon shate
dut o the pashupakion 4 voth (n-Nd and s elechony
m loonding i olifferent compounds.

+2 +2 +2 +2 +2 +2 +2 + 1 +2
+3 +3 +3 +3 +3 +3 +3 +3 +2
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sMn Shows wmax mum numbeys o oxtdahon stoke dye 1o
the |pweseviCe % maximum mumbey 9. unpaired €
+ Osmium (0s) 4how + & oxidakon glale
= (Ut 1 move Stable Han Cu't because it undexgoet
dispyopovhonahon Reachon 5}1 aqueous  Lol”

NoR ) The abilihy %eoxqgen to stabilise Hnese High
' shate exceeds that 4 {luovine becaus

?gw can foxm double bond wohile {luonne fonmm
&Vlg bond- 0
As a vesulf {fw:}heo{' Mn ﬂ,buo*nde Vo Mnﬁ(

wheveas the highest oxide” i Mn,0z.

Electrode Votentrad ! - .
The Stability 4. a cOwmpound

dependo wpon elechode potenhod and i+ 4 usthey
depenco upow.

[1\ enthadpy QL ahmmhen}subhmahoh
(L) Townisahon enthalpy

() Hydyahon enthalpy By - Ghaval- Panchel Six



Mes) 2 a9 B aomisatios 1 = +Ve
A W Mgt Dionisapon H = Ve
qhﬂ r | A . H b "Ve.
L M Hudrahow
M(‘ci) ) 4 (4)
Table 8.4: Thermochemical data (kJ mol’) for the first row Transition
Elements and the Standard Electrode Potentials for the
Reduction of M"' to M.
Ti 469 66 1 1310 -1866 -1.63
vV 515 6548 1370 - 1895 -1.18
Cr 398 B53 1 530 -1925 -0.90
Mn 279 716 1510 -1862 -1.18
Fe 118 762 1560 -1998 -0.44
Co 427 a7 1640 -2079 -0.28
Ni 431 T 1 750 2121 -0.25
Cu 339 745 1960 2121 0.34
Z1 130 908 1730 -2059 -0.76
4
Theve b ho veqular +tyend foy MY/ M standasd elechnde

polenhed g +o the ixvequiamties m (onisahon
enthelipieo and endtnalpy c{,qmwsa.ham
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Oxide Fovrmakon:-

Many ¢ the d-blotk elementt foymws
oxides . duffevent tybes because

AD oy ol ffevent oxidahon thate.

F-Block €lemenk :-
ehfevs w f-ovi el q

Nk peicic chavader o Oxi. Ste

q the presence ¢

Towe Chayadey o OHX. Stade.

Cieneval Elechonic
Congt quychpw

. (n-DF (-1 d O nse

Elemenke m Whith lag ee
b¥e- penudhmote Shell

57 138.9|58 1401|509 140.9|e0 14s.2]61 [145][62 150.4[63 152.0/6a 157.3|65 158.9|66 1625|67 164.9|68 167,3|69 1e89|70 1731|711 1750
lantani ceri prasegdimi| neodimi | prometi samari europi gadolini terhi disprosi holmi erbi tuli iterbi lutec
89 [227]|90 232,0(91 231,0(92 238,0/93 [237)|94 [244]|95 [243]|96 [247]|97 [247]|98 [251)|99 [252]|100 [257]|101 ([25B])|102 ([259]{103 ([262]
actini tori protactini | wurani neptuni | plutonl | americi curi berkeli | californi | einsteini fermi |mendelevi] nobeli | lawrenci
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Valence shell electronic Configuration g4f°=2' 5d°! 6s°

Lanthanoid Series
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Oxidahon State:- |
The common Oxidahon State

lanthanoichs v +3 with +3 and +y
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Elechonic Configurahon | ‘
Geneval elechonic Configuvakion of lanthamids

axe 48X sdo-! -l

2 &
+ Ouy  Cewium, Codolflum and Quithum Pove e@ m
Sd -owitkl as weld.

Name Symbol Atomic# Electron contfiguration
lanthanum La 57 (Xe)5d® 657
Certum (e 58 (Xe)af! 5d! bs’
Praseodymium P 59 (Xe)af® Gs’
Neodymium Nd 60 (Xe)at? bs*
Promethium Pm 61 (Xe)Af® Gs’
Samarium 5m 6/ (:,’l:p}slf[’ h.;,ii
Luropium Fu 63 (Xe)af Gs?
Gadolinium (3l 64 (Xe)df” 5d! 6s°
Terbium Th 65 (Xe)af® 65’
Dysprosium Dy 66 (Xe)aft bs?
Holmium Ho 67 (Xe)af! 6s
Frbium Fr 68 (Xe)4f!? bs’
Thulium Tm 69 (Xe)4f!® 6s’
Ytterbium Yb 70 (Xe)af' bs’
Lutetium Lu 71 (){DH{H 5d" 65

I : d';‘i i . Os
Atomic and Tone Ra SR g Ponic. sadit

clecease fom (authanum o LuteHum . wWhith e knoww
> (ANTHANOID CONTRACTION.

' 1 e
In Case of lanthamide S€¥I&S elements )
enters 'wio 4o 4f-oxbitol Sincg the shielding ov SYENYG

Citect of ‘4-owbita' wuch fess an (s’avd 'k’ 0¥l
evew lesy  thau +hat of d- ov ol



the effective nucleaw chavge Tncveases by one at each stel
Hente the size of entive 4+ Subshell seduceg

CONSEQUENCES OF LANTHANOID CONTRACTION-

£

* Thevease W Covalent chavackey —
Covalent padperhes of lan thaw de

‘metaf dexide Compounds reju!a*(ﬂ.:{ (ncyeages CICCO’rdJ'H&
o fojans Rule

Since ol the lanthanidé fons ave
Cgabmt te 0ame  bize and alse cowy the same chavge
Jue to |anthanad comtackion, theix propertito ave aldlmost
idenkico . This wakes seharahon of lanthanide {xom one
Qrothey & Vevy difficubt-

+ Basic Cravadky of Hydwnides ¢ lanbharo'

p Ae e WOVE
fom Lt to ¥ioh badic chayacles of hydyoxides o
lanthansideo  dletreases

¢ Atomic and Jowmc Radul of 4d & 5@ Seviés

: Pue 4p lanthanide
\ e *»
conbachon, the atomic and ONC yadii of +he next

and befe ov the lanthanide elemenkz wWith Aame

970‘49 44

lys  13¢ 9

OO

L7 13y 130

. The decvease in chemfeal veackvity
Dug o lanthanoid

) D :
ccti“mmb‘:; the rowza;hw CNevqy of the next on +the \antranoic]
ments  (ncveases. Tk decreagse, +ieiy Chemical a'ear:rl-r'uf!rr




Chemicald Qeac-h"w"rr

Uses

) Lanthanoids ave used fov e pyoduckon of alloy steels fov
blaks and pipe;

) Mischmetal alloy of lanthanoid s uged m3’5053d
alloy to produce bullets, ghelt Ond  Ughter flint.

(1) Mixed oxides of lanthamoids ave used as catralyst »

C*mckfng of petvoleum '
(V) Some |anthanum oxides are used as phosphoxus w

televiSion Sceveen

ACTINOIDC
? These ave the elements (n Which lagt ee

fled <t oxvitals The ackimoids ave wsadioacHve elemen;
Elechonic Co'n.tf
The ﬂemml elechonic  COMGL. E‘f"-lquwzw
rwej\lﬂﬂr“*fﬁ e E:lE.:,hON'C. conﬁ'gu‘mhptm of acH’nafd_g

¢ due o stabiliHes of £°, ¢% £ oceupandies
6{ St-oxbriad.



Similanhes btw Lanthanoids and Achnods
. Both exhibit +3 oxidakon State redominanty

' Both avxe elechopog'i-fve and Hove f?ugh feach'vﬂrr,
- Like lanthanoid (ontrachown, thewe 1o ackinoid conbachin also,

Diffexence bjw lanthanoide and Ach'moids

Lanthanoids AcHnords
cThey show walnly +3 Ori Sake.  They show +3 OKD-Stake
+d ovd +4 Oxidohem Stake  Rughey oxidate Qike

0% exigt 4+, 4, +b and +'F
'T"'Ct( have ooy sh{ddfng - They have even pooy
€ ffeck hiedding e fteck
*They ave ppovamagnekic and .+ They ave also pavamegneic
theix pavamagnetic chavaller but thery Tﬂaﬁ"‘ﬁ; xplalned
§ ; ml{—‘
can be erplatned easily Chavqeter ¢ easily
" They have less fendency lo - They have move tendenty
form combplexes to foom Complexes
* These Qve non- ¥adipaddre - These ave yaduack've
ExCept prometiuum Stbgtance.

fApplicakion of Ack noids

. Ackvoide ave used M nuclea
yuackows fox the prduckon of elechreiky
* Ack'noicls axe odso used fov e synthes’s of
yansuyquic elemenk.



COMPOUNDS OF TRANSITION ELEMENTS

.Potassium Pichvomate - Fotassium Pexmanganate
C K{CY{O:[.) C |KMnOgy)

-+ Pptassium ?ichvomakc(h'z(.fj_o )
it (s prepaved

fyom chwomite oxe

SkP* comeysion of Lewnchromate tnbo Sodiu
chyomate

4- fe CYRO‘I' + (6NaOH + ?Qz—ﬁ 8 NIQJ'CYOA,. + &Fsﬂl
Yellow - %cO‘l

kep 2
s (OY\\(CYSWV\ Df‘ codium chwmak fM‘D

Sodium dichybmate
NG, (30, +aHu —> Na 07 +2Na+H0

Sjcgb-l Oxavg e .
Conversion of sodium dithomale n

otassium dichvomate

Na,Cs, 03 L& —7 K_QCi.zO:;_+ 2 Nac |
Ovange Crystals

B (hwomates and dichvwmates ave (ntexconvevhble

= H-
&N, AL CyOy*~



Styycture .. .
Chyomate ion (CrOL'}*) dichromate 1on (x50 r

0

|l Q 0 o
A\ 7
//CX N 0 ;\——_.C*c/ \CY — ©
0 l'.I}ﬂ 0" . '\ >
0 »
Properties

{)These ave ovange red Cvwystals, modevately soluble in cold
watey bub veadily Soluble {n hof wates

Z) Action Of heat -
4 K<C'r{0._.[_ s e & K'2 Cy 04_-—r o CY_,\D:}"' 30,2
3) Action OF Alkali -
KGO0, + AKOH — LK, G0 + H,0
QKQCYOQ + H.ZSO‘\' —y K{CY_LO-{_-I- I, 80,+ P&O

4) Oxidising Property —
| 3 Yo pexty K,Cry0n behave as Q. powesful

OXl'd.iSiﬂg Qﬂenl' 3.1 Cr (M) Y, chqnﬂcd info Cy (1)

Lonic Reackiow .
Cs 08 +1aRt 465 20" + FHO

Moleculay Keacttov
K, Cx, 07 + 4 HyS04 —> K308 C’Q(Soéj +4H,0 +3[0]



O Tt oXidise
I —1I 2
fet — g3t ( fexvous Salt to Fevric)

RS S CSulphide to Sulbhur)
SO — S0 ( Sulbhite to Sulphate)

SO{ — H,80, CSulphur di oxide fo Sulphuwic Adid)

X 7% CHdbjcw Acid 1o H“'Qﬂe")
cthyl alcohel — acetaldehyge —> acetic acid

® CHRomYL CHLORIDE TEST

| This +est is done fox
the (dentificatfon of (1 ions durinj satt avalysis,

potassium dichmate is heated with conc: H, S04

Wd @ dolt having (0" cey nact, Kur) and veddich
brown vajpouys of Chwmyl chloside ave obt Qined

{0y T 4K +CH 50, — 300, +6KHSO+2H0



> fotassium fer manganalt (KMn0g )

' KMn0, & brepayed fio
byrolusite CMno,) eve. % 4 Z

O oymlusile (Mnd,) veadr with alikalt metal Iy ol wide
fo qive Jootassium manganake Ckov)

AMn0, +
(T AROR +0, = 24 Mnoy. + 31,0
(dark green )

>y
_ anamf.: dfsf)wboﬁona}e m aud
oY alkak 4o qf .
GVe  potassium pevmanganake

AMO, +8, —s JMu0, + 2k
Properties

|§Mn0+ i< davk puiple - black caystatline dolid, Soluble
M waym watey,

Z) Ackion ot Heat - o
On %eahng at de comp05€s

2KMnDy, —> K, M0, + M0, +0,

2) In Acidie Medium
KM, + 3H, S04 K504 T My
4 4H,0

80, + M0 4 5 [o]

Mnly + qut 4 Se® —> fMn



P

> b dxidise o
[t —et.feg* C Fexsous St (nlo fexne Sakt)

S —S
Oxalic aud — (G, +H 0
S0, —> H, S04
I"— T,
H-to,z —7 b—l
> Oridising Reackons Tn Neutval Medium.. .
AKMnO4 + H,0 — AKOR + M0y + 3 (o]

Mn0” + aH,O0 +3e© — Mn0, + 4 OH"
—» Tt OXldise

Hi—# 8
MnSO4q — MY\OA

Na S.0, —> Na, S0, (thiosulphate
ol ol 10 Sulphate
» Oxidis\"n& Reactions in AlKaline Medium

KM, + Ak O —2 2Utndy + H,0 + (0]

K Mrl + HO — M, + +30) %2
KM + HO — Mno, + LKOH + (O]

MOz + QK0 +3¢® —> MOy + A OM~



NOTE

" The ov'eraUl feactions i alkaline ‘medium b
M as m neutyal Medtam .

Structuve of
Mno, " Mn04
o
s “
Mw
Mw 4 \\-\'0’
O//‘ | \D" o O
0 .
Tehahedval mangamate tov Teha hedveld peymangarale 10

(g¥een) ( pavamagmehi) purple (Diamagnetic )



