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Electronic Electronic Configurations of the d-Block Elements (d -sATh deal & sﬁ'cl-?:llﬁih'
=)

In general the electronic configuration of outer orbitals of these elements is(n — 1)d*~1ns~2 .

The (n- 1) stands for the inner d orbitals which may have one to ten electrons and the outermost ns
orbital may have one or two electrons.

I =Y ¥ S d@l & S8 HEP! BT FAdHD [0 (n — 1)d1"0ns1=2 B |
(n-1)3MARD d HeH! BT SR BT 5, o T Th T T4 SAdeH 81 Fdhd § aul TITH ns
HED H U 3Ydl &l 3L 51 9D g |

Electronic Configurations of outer orbitals of the Transition Elements (ground state)
WHAVT dAcal & ATELT FAAFCI o [AeaTH (F 3TEAT)

1st Series

Sc Ti A% Cr Mn Fe Co Ni Cu Zn |
A 21 29 23 24 25 26 27 28 29 30
4s 2 2 2 1 2 2 2 2 1 2
3d 1 2 3 5 5 6 7 8 10 10
i 2nd Series I
i Y Zr Nb Mo Te Ru Rh Pd Ag cd
z | 39 | 40 41 42 43 44 45 46 47 48
' Bs | 2 2 1 1 1 1 1 0 1 2
ad 1 2 4 5 6 7 8 10 10 10
i 3rd Series
| La Hf Ta W Re Os Ir Pt Au Hg
z 57 72 73 74 75 76 77 78 79 80
' Bs 2 2 2 2 2 2 2 1 1 2
' 5d 1 2 3 4 5 6 7 9 10 10




4th Series

Physical properties (1fas ?IUT!I'J-’I')

Lattice Structures of Transition Metals(w ﬂ1§3ﬂ' I ATAF WTQ')

' Sc Ti v Cr Mn Fe Co Ni Cu Zn
hep hep bee bee X bee cep cep cep X
(bee) (bee) (bee, cep)  (hep) (hep) (hep)
Y Zr Nb Mo Tc Ru Rh Pd Ag Cd
hep hiep bee bee hep hep cep cep cep X
(hee) [bee) (hep)
La Hf Ta w Re Os Ir | Au Hg
hep hep bee bee hep hep cep cep cep X

(cep.bee]  (beo)
Bcc — Body Centred Cubic
Hcp — Hexagonal Closed packing

Ccp — cubic closed packing

X — a typical metallic structure



Trends in melting points of transition metal (TF#0T dcal & maiafra?rqqﬁﬁ)

M.p./10’K———
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The high melting points of these metals are attributed to the involvement of greater number
of electrons from (n-1)d in addition to the ns electrons in the interatomic metallic bonding.

(3TT ITTeATeh T HRUT IecIATUI[deh UTfcdeh a8 H ns Feladrelel & JTaRed (n-1)d
HEThT o 3TTP SoAFeI=Al T HEMERT & 1)

In any row the melting points of these metals rise to a maximum at d° except for anomalous

values of Mn and Tc and fall regularly as the atomic number increases. ( Fdel Mn TT Tc
3ATET T BISHY T fohdlt 81 A0M & 4T3 o aTeledioh d5 faware oY 3ifiehcia gl &
<] G IRHATI HATHI oh T TTelofierl H AATAT §F 8 AT AT E 1)

The maxima at about the middle of each series indicate that one unpaired electron per d
orbital is particularly favourable for strong interatomic interaction. (Jcadh SO 7 T8I HET

H 3TTAH HATA 3 d2T T GATAT & 1o Toel RTRATVGHR eI shaT o Tolw Ui d HeTh
Teh 3YATTeIcl SoleFelel T Blell [T &9 H 3elhel & 1)

In general, greater the number of valence electrons, stronger is the resultant bonding.(
I GATSTehdT Solarelal (o G&T fordett 3179 g1efY, 31 &) Yol IRAON 3neersT g
1)




Oxidation States of the first row Transition Metals (the most common ones are in bold types)

TR HHAOT Aoft iy a3t A fFeawor sraeae
+2 | +2 +2 +2 +2 +2 | +2 +1 | +2
+3 +3 | +3 | +3 +3 +3 +3 | +3 +2
+4 | +4 +4 +4 +4 +4 | +4

+5 +5 +5
+6 +6 +6
+7

From the table it can be seen that Mn exhibit highest oxidation state. (GO & g QT ST Thdl &
& Mn 3T 3TerEIehIuT 3TTEAT T Te T g )
Magnetic Properties (TFah1a [0T)

The magnetic moment is determined by the number of unpaired electrons and is calculated by using the
‘spin-only’ formula (gmﬁuamy‘rw GAIEY ﬁﬁmﬁmsﬁd@\lﬁ\l Fr I&IT FH IR W
ToRaT SITAT & AT ST 10T foTer ST 91T YrershoT - AT FF SaRT & ST & 1)

u=.n(n+2)

Where n = no of unpaired electrons.

& W is the magnetic moment in Bohr magneton.

A single unpaired electron has a magnetic moment of 1.73 Bohr magnetons (BM). (WB-PEI}T%FT
Solerglel shT JFaehid JTET 1.738 ATl (BM) g1 1)

The magnetic moment increases with the increasing number of unpaired electrons. (3-1?]3?@?{

SAFEIG T Gl HEAT & I YFahIY ITEOT T AT TG & 1)

By putting the value of no of unpaired electrons in the formula magnetic moment can be calculated.
Some of the elements are given below with no of unpaired electrons. Calculate theoretical magnetic
moment by your selves.



Element Mo of unpaired
electrons

5ct
TP
Tj?
-||u||+.2
cr+?
M2
Fe'?
Cﬂi-l
Ni2
Cu*?
Zn?
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Formation of Coloured Ions(i'iﬁ?l'sﬂ'il?ﬁ T detall)

When an electron from a lower energy d orbital is excited to a higher energy d orbital, the energy of
excitation corresponds to the frequency of light absorbed. This frequency generally lies in the visible
region. The colour observed corresponds to the complementary colour of the light absorbed.

ST fo¥T FoiT aTel d THeTeh Solarele] ol 3aiolel, 3T FolT aTel d HaTH H BT g Al ciolel Sl I HTA
TN TehTer T AT 7 FIT giell & | ATHGCT: Tg T €2 TaT & T giell 81 9iata
NI Fehrl & Ik WIEIAT o |

Configuration Example Colour
3d° Sc™ colourless
3d° ¢ b il colourless
3d’ T purple
3d' \ blue
3d” v green
3d® v violet
3d°® Cr* violet
3d* Mn** violet
3d’ CE* blue
3d® Mn** pink
3d’® Fe™ yellow
3d° Fe* green

3d°3d’ Co*Co™ bluepink
34d° Ni** green
34’ (51 blue
3d" Zn* colourless




Catalytic Properties (3cUTh T ?l'UT)

The transition metals and their compounds are known for their catalytic activity. This activity is
ascribed to their ability to adopt multiple oxidation states and to form complexes. (W’UTHIHQG aar

goTeh AHaTeh SR & ToIT STTet ST &. HSh#HUT UTI3HT T AT T[0T SeTehl TR HIToTehell
3R FHepel THAE Fo1et & I[UT & FROTE 1)
Formation of Interstitial Compounds (37axTerTeiY I 1 a=7=)

Interstitial compounds are those which are formed when small atoms like H, C or N are trapped
inside the crystal lattices of metals. They are usually non stoichiometric and are neither typically
ionic nor covalent, for example, TiC, Mn,N, Fe3;H,VH, 56 and TiH, ;, etc.

SISl ThAUT YT & foheeer SiTeieh & ¥R Bl 3T aTed WA Sl H , N 21 C
FNREer Sra € ar 3ol it & e gy €1 A WA grAeIaar g & gur o ar
3T o & AT | 31807 & fv TiC, MnyN, FesH,VHy s¢ adT TiH; , 331G

The principal physical and chemical characteristics of these compounds are as follows:

i They have high melting points, higher than those of pure metals.( TR AT &
ITelelieh 3T g1dl & i Yeer U3t & ot 31feren &)
ii. They are very hard, some borides approach diamond in hardness. A IfTFeRETE.

IgT ofeh T & TIRTSSY hT HORAT SATHT &R HT HORCAT T FHAT el 1)
iii. They retain metallic conductivity (saﬁrﬁa#@rw%mm@am?ﬁ% )

iv. They are chemically inert. (W%Wﬁm?ﬁ'mﬁf@wg)

Alloy Formation (A3 911?-;311‘ T SoTelT)

Because of similar radii and other characteristics of transition metals, alloys are readily formed by
these metals. The alloys so formed are hard and have often high melting points. (TsheoT ‘E]'IFj}ﬁa*T

HTRETIOT [T AT IoTeh FASATHT H HATAAT 3 HROT LTI 3T SIRT TR 3 T TeeT EeTaTqden
glce | 30 YR UIed fAH1 FoR 8id § TUT Sofeh aTefslieh 3T 8id o |)
Some Important Compounds of Transition Elements (Waﬁ?wwmﬁ)

Oxides and Oxoanions of Metals (trrgaﬁa;a"msgamﬁwﬁ-m)

Chromium containing compounds (Eﬂﬁ'ﬂ'ﬂ' J&d lﬂﬁ'EF)

Potassium dichromate(, (K-Cr,05)

Potassium dichromate is a very important chemical used in leather industry and as an oxidant for

preparation of many azo compounds. (WW WTQKT%I'UW Hged Tﬁ' I §.
SHHT YN g Uil T & T H FHIPRS o6 9 H fhATSATATE 1)




Preparation (fa<=re)
Step-I
Dichromates are generally prepared from chromate, which in turn are obtained by the fusion of

chromite ore (FeCr,0, ) with sodium or potassium carbonate in free access of air. The reaction with
sodium carbonate occurs as follows:

STSShIACT ol HIHTA: SHIAC W TN ST § | SIAC 31T (FeCr,0,) Y ST« arg T 3urefa #
qifsge a1 aRae FEface & Ty gerfad fhar STar § aF e 9red giar | P & aifsad

Frafete o a1 AR AT S =T |
4 FECTQG.; + 8 Nﬂgco:; + 7 02 —8 NHQCTD.1 + 2 FEZG:; + 8 CDQ

Step-li
The yellow solution of sodium chromate is filtered and acidified with sulphuric acid to give a solution
from which orange sodium dichromate, Na,Cr,0, .2H, 0 can be crystallised.

ISTA AT & el TAoTTeT ol BTl 38 FeFG[Reh 3ol GaRT 3FelT Tl T ST ¢ ToTdH &
AN AfETH sI8hIAT, Na,Cr, 0, . 2H,0 Fl eheerfad ax T srarg |

2Na,CrO, + 2 H — Na;Cr,0O; + 2 Na' + H,0
Step-lil

Sodium dichromate is more soluble than potassium dichromate. The latter is therefore, prepared by

treating the solution of sodium dichromate with potassium chloride. (mgﬁﬁﬁ?@fﬁﬁ'ﬂﬁl
I fITa srghiAT & 31fe gidl ¢ | AT AIfSTA SISHIAT o [dolded H Ui TATH FARSS STelehl
QIFATH TShIACT ITod X [T Srar & 1)

Na,Cr,0, + 2 KCl —» K,Cr,0,; + 2 NaCl
Orange crystals of potassium dichromate crystallise out (mm o AR 39T T Toheed,

fohEcolTehc &1 ST 1)

Physical properties of K,Cr,0, (K;Cr,0, & Sﬁﬁl'ﬂ??l'ﬂﬂ'ﬂ')

1. Potassiumdichromate forms orange-red coloured crystals.( WWW-W@T

& fortca ST §1)
It melts at 671 K. (K, Cr, 0 T ITelalieh 671 K & 1)

3. Potassium dichromate is used as a primary standard in volumetric analysis. In acidic solution,

its oxidising action can be represented as follows: @m Sﬁaﬂﬁ? P ST
MR faeror & rfiies A & =0 § o a1 B | Sy Areed § STeshiie
3T Bt SHfaiiavur fobar A TR § velfa &) o wfesh § 1)

Cr,0,” + 14H" + 6 — 2Cr”" + 7H,0 |



Uses :
1. An oxidising agent
2. The raw meterial for preparing large number of chromium compounds
3. Primary standard in the volumetric analysis.

Structures of Chromate and Dichromate lons (YA€ 3R SEHIAT 3T Y FIT=T)

The chromate ion is tetrahedral whereas the dichromate ion consists of two tetrahedra sharing one

corner with Cr—O—Cr bond angle of 126°. (?:b:]ﬁ_(:’ A4 W Eﬁ?ﬂ % St mﬁ? Mg H
3 IJubersh! & MY U FRaR) fbT I8 €, ForaH Cr-0—Cr 3fTeiY 01 T 7 126° BT % |
)

o 2- D
| g \ ﬂ"lq © O / 3
Cr O— Cx 126° Cr— 0
o] // N / @ N\
A @ O % O
Chromate ion Dichromate ion

Chemical properties of K,Cr.0; (KzCrzOﬁFrTm'l'qﬁﬂ??IUT)

[. Action of heat(3SHT hT IHIT ) :
Potassium dichromate when heated strongly. Decomposes to give oxygen.

4K,Cr,0, (s)—2—4K,Cr0,(s)+ 2Cr,0,(s) + 30,
II. Action of acids (37%a ST T37Ta)

a. Incold, with concentrated H,50,, red crystals of chromium trioxide separate out.

K,Cr,0,(aq) +conc.H,S0, — KHSO, (ag) + 2CrO,(s)+ H,0

b. On heating a dichromate-sulphuric acid mixture, oxygen gas is given out.
2K,Cr,0; +8H,S0, — 2K,SO, +2Cr,(SO,); +8H,0 + 30,

c. With HCI, on heating chromic chloride is formed and Cf, is liberated.
K,C1,0;(s) +14 HCl(ag) - 2CrCly, + 2KCl(ag)+ 7H,0 + 3Cl,(g)

lIl. Action of alkalies(&TTX T 9HTd ) : With alkalies, it gives chromates. For example, with KOH,
K,Cr,0,+ 2KOH — 2K,CrO,+ H,0O

orange yellow
On acidifying, the colour again changes to orange-red owing to the formation of dichromate.
2K,CrQO, + H,SO, — K,Cr,0O, + K,SO, + H,O

Actually, in dichromate solution, the cr,02-ions are in equilibrium with cro?-ions.



Cr,07 +H,0 =2Crof +2H*

Reactions showing oxsidizing property (a@ma’rﬁ'ﬂhwmgwa%ﬁﬁ )
a. Ferrous salts to ferric salts
K,CrO; +4H,S0, — K,SO, +Cr, (SO, ); +4H,0 +3[0]
2FeSO, + H,S0, +[0] — Fe,[SO, |, + H,O <3
K,Cr,0; +6FeS0, +7H,S0, — K50, +Cr,(SO, ); +3Fe,(S0, ), +7H,0
lonic equation
Cr,02" +14H"* +6Fe?" — 2Cr®" +6Fe®" +7H,0
b. Sulphites to sulphates
K,Cry0; +4H,S0, — K,S0, +Cr,(SO, ), +4H,0 +3[0]

Nast?, +[O] —> Na2804]>< 3

K,Cr,0; +4H,S0, +3Na,S05 — K,SO, +Crp(SOy ), +3Na, S0, +4H,0
lonic equation
Cr,0” +8H" +350% — 2Cr®* +3S02" +4H,0
c. Arsenites are oxidised to arsenates.
Cr,0%” +8H"'" +3AsO3 — 2Cr3*" +3AsO? +4H,O
d. Hydrogen halides to halogens.
K,Cr,0, +4H,50, — K,SO, +Cr,(S0O, ), +4H,0 +3[0]
2HX +0 - H,0+ X,]x3
K,Cr,0, +4H,S0, +6HX — K,SO, +Cr,(SO, ), +7H,0 +3X,
where, X may be Cl, Br, I.
lonic equation: Cr,07 +8H* +6HX — 2Cr3" +3X, +7H,0
e. lodides to iodine
K,Cr,O; + Hy,SO, — K,SO, +Crp(SO, )3 +4H,0 +3[0]
2KI + H,0 +[0] — 2KOH + 1,]x 3

2KOH + H,S0, —> K,S0O, +2H,0] x 3

K,Cr,O, + 7H,SO, + 6Kl —4K,SO, + Cr,(SO, ), + 31, + 7H,0
lonic equation:  Cr,O7 +14H™ +617 — 2Cr®* +7H,0 + 31,

Thus, when Kl is added to an acidified solution of K,Cr,07 iodine gets liberated.



d. It oxidises H,S to S.
K,Cr,0, +4H,50, — K,S0, +Cr,(S0,); +4H,0 +3[0]
H,S +[0] - H,0 +5]x3
K,Cr,0, +4H,S0, +3H,S — K,S0, +Cr,(SO, ), +7H,0 +3S
lonic equation
Cr,07 +8H"* +3H,S — 2Cr®" +3S +7H,0

Potassium permanganate (KMnO0,)
Preparation(fa<aeT)

1. Commercially it is prepared by the alkaline oxidative fusion of Mn0O, followed by the
electrolytic oxidation of manganate (VI)

MNP TR GIRH RATHE BT IACT Mn0, P &RIT TSR T & YT THe
(V) & fagga sraget siiaiie ol gRI fHar STar g |

Fused with KOH, oxidised
with air or KNO

MnO, . > MHDE

manganate ion

Electrolytlc oxidation in
alkaline solution

MnO;" » MnO,

manganate permanganate ion

2. Inthe laboratory, a manganese (Il) ion salt is oxidised by peroxodisulphate to permanganate.
(STARTRITET & TS (1) 3T & A1 R SISz ehe gRI aiidpd gid? IRATE
CEIGEA)

oMn~' + 58,04 + 8H,0 — 2MnO, + 10S0,” + 16H



Structures(HI=T)

o i
e T8

o

o Tetrahedral
permanganate
Tetrahedral ion (purple)
manganalte
ion (green)

A few important oxidising reactions of KMnO,are given below (KMnO, ﬁ@ﬂﬁ?‘fﬁﬁ’&ﬁw
ifafrae Arafafaa g
1. In acid solutions:
(a) Iodine is liberated from potassium iodide :
10" + 2MnO, + 16H" — 2Mn*" + 8H,0 + 5I,
(b) Fe” ion (green) is converted to Fe®" (yellow):
5Fe”” + MnO, + 8H — Mn”" + 4H,0 + 5Fe™

(c) Oxalate ion or oxalic acid is oxidised at 333 K:
5C,0,” + 2MnO, + 16H" —> 2Mn*" + 8H,0 + 10CO,
(d) Hydrogen sulphide is oxidised, sulphur being precipitated:
H,S —> 2H + S~
58 + 2MnO , + 16H" ——> 2Mn”~" + 8H,0 + 5S

(e) Sulphurous acid or sulphite is oxidised to a sulphate or
sulphuric acid:

5580, + 2MnO, + 6H ——> 2Mn”" + 3H,0 + 5S0,”

(f) Nitrite is oxidised to nitrate:
5NO, + 2MnO, + 6H" ——> 2Mn”" + 5NO, + 3H,0

2. Inneutral or faintly alkaline solutions:

(a) A notable reaction is the oxidation of iodide to iodate:
2MnO, + H,0 +I —> 2MnQO, + 20H + 10,

(b) Thiosulphate is oxidised almost quantitatively to sulphate:
8MnO, + 3S,0,” + H,0 —> 8MnO, + 650,” + 20H

(c) Manganous salt is oxidised to MnO,; the presence of zinc sulphate
or zinc oxide catalyses the oxidation:

2MnO, + 3Mn”" + 2H,0 —> 5MnO, + 4H"



THE INNER TRANSITION ELEMENTS ( f-BLOCK) 31X HHHUT dcal (f - selleh )

The f-block consists of the two series, lanthanoids (the fourteen elements following lanthanum) and
actinoids (the fourteen elements following actinium).

f- &b @I al AR 8, ARISS (@RH & 91 digg dd) aul Ufdegs [@fdeH & 918 dicg

dd)

The Lanthanoids (ﬁ'—'amsg)
Electronic Configurations (oleFeiialeh fa=aT¥)

It may be noted that atoms of these elements have electronic configuration with 652 common but
with variable occupancy of 4f level. However, the electronic configurations of all the tripositive ions
(the most stable oxidation state of all the lanthanoids) are of the form 4f™ (n = 1 to 14 with
increasing atomic number).

g 391 ol Il & b 37 it RATwsii & gaaei=e G H 652 Th THI €, IR 4f WR R
gRkadRiTa FaRm 8 | 39 9 @l & Ryde Saaci-e A= &1 W9y 4/ ¢ |

57 Lanthanum La 5d'6s” 5d' 4" 187 106
58 Cerium Ce 4f'5d' 65 45 ar' 4" 183 103
59 Prascodymium Pr 41°6s” ar° 4f* ar' 182 101
60 Neodymium Nd 4f*6s af’ ar’ 4+ 181 99
61 Promethium Pm 4f°6s 4’ af* 181 98
62 Samarium Sm 4165 4r° 4[> 180 96
63 Europium Eu 41’65 ar’ 4f° 199 95
64 Gadolinium Gd 4f'5d' 65 4f '5d" ar’ 180 94
65 Terbium Th 4f"6s 4" 4ar°® ar’ 178 92
66 Dysprosium Dy 465" 4 4 4" 177 91
67 Holmium Ho 41" 65" art 4 176 89
68 Erbium Er 4f 265" qr* art 175 88
69 Thulium Tm 4f " 6s* ar" 4 174 87
70 Ytterbium Yb 4f " 6s 4 ar" 173 86
71 Lutetium Lu 4/ sd'6s® | 4f Msd qr*

Atomic and lonic Sizes (mem)

i. The decrease in atomic radii is not quite regular as it is regular in M3+ jons . (UHIT]

rearatt & 7 & urf et B Rafig Afgen g SR @ 3+ e Fefa @
T Arear s

ii. This contraction is, of course, similar to that observed in an ordinary transition series
and is attributed to the same cause, the imperfect shielding of one electron by another

in the same sub-shell. (a%’&ﬂ;ﬁ?-l' mﬁﬁ%mwwmﬁw
IAT g TUTHROT SN FATA G, 37Tl Teh B ST H Ueh Solerclel ol GAY Solerelel SaRT
31907 gRIETOT gHTal)



However, the shielding of one 4 f electron by another is less than one d electron by
another with the increase in nuclear charge along the series. There is fairly regular

decrease in the sizes with increasing atomic number. (ﬁﬁ o} goft § ANt 3w
g1 & I Th d-IAdCH TR G d-Foiae o GRIEUN YHTd fob JoT H, Teb 4f -
TG BT R 4f -Faae R IRREUT UG HH BIdT & auT 90 & §¢d gu
YD ST & HRU d¢d §U URATY] shHidh & 1Y TRATY] & bR H FHaffd g
U7 ST § 1)

Chemical reactions of the lanthanoids. (d=3=T8s! fF TIAF FfATFAT)

Ln,O, H,

The Actinoids (¥fFeAT83)
Electronic Configurations (SeFeifeleh [a=aTH)

All the actinoids are believed to have the electronic configuration of 7s? and variable

occupancy of the 5f and 6d subshells.( FHSIT STdT % & Hﬂ-ﬁﬁm T 752 fa=arg
BT ® T 5f 3R 6d UGN F TRad-=ia I g e 1)

The irregularities in the electronic configurations of the actinoids, like those in the
lanthanoids are related to the stabilities of the 9, f7and f1* occupancies of the 5f
orbitals.(%@%%ﬁm%mmﬁ e«rﬁ?ﬂﬁmﬁ, 5f SUBITT
T IURRG £0, f7 a1 14 fa=ura & “fia ¥ gwifid & 1)



Ml e

89 Actinium Ac 6d'7s” 51"

90 Thorium Th 6d°7s" 5 5" 99
91 Protactinium Pa 5/°6d'7s” 5/ ° 5/ 96
92 Uranium U 5/°6d'7s” 5 5[ 103 93
93 Neptunium Np 5/%6d'7s 5/ 5/ 101 92
94 Plutonium Pu 5/°7s 5/° 5/ 100 90
95 Americium Am 5/ 7" 5f° 5f° 99 89
96 Curium Cm 5/'6d'7s 57 5" 99 88
97 Berkelium Bk 577" 5" 5[ 98 87
98 Californium Cr 5/ "7s 517 5/ 98 86
99 Einstenium Es 5/ 7s 5/ 5/ - -
100 Fermium Fm 575" 50" 5" - -
101 Mendelevium Md 575" 5[ 51" - -
102 Nobelium No 51175 50 51" - -
103 Lawrencium Lr 5/ '"6d'7s 5/ 5 - -

lonic Sizes(ITIfAS 3THR)

The general trend in lanthanoids is observable in the actinoids as well. This may be referred to as the

actinoid contraction. (\’rI'I'CIﬁEF W%Wﬁﬁﬁ%@ﬁwm mmaﬂfﬁ
WRE T 13 UdeA1gs e & w0 H Tefid fvar o gwar g 1)

Oxidation States (TeFHIHIUT ITEYTT)

3 3 3 3 3 3 3 3 3
4 4

U

3 3

4 4 4
5 5
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Some applications of d- and f-Block f-Block Elements(d -3 f -sHATh acdl & 23] 3I'-'j§l'€ﬁ1T)

s O g W
N Ol W
o) T Y

1. Some compounds are manufactured for special purposes such as TiO for the pigment
industry and MnO, for use in dry battery cells. (WWWWWWW%
U I8, SR Ti0 &1 0k IUNTH 3R Mn 0,1 LH 9 Jai

2. The battery industry also requires Zn and Ni/Cd. (ﬁm Zn dYTNi/Cd & 1} srazgemar
TSl |

3. V,0s catalyses the oxidation of SO,in the manufacture of sulphuric acid. (W AP
IATET T 1,05, S0,% HTFHIH0 6 IANRT FRATR 1)

4. TiCl, with AL(CH3 )5 forms the basis of the Ziegler catalysts used to manufacture
polyethylene (polythene). (AL(CH3 )5 gad TiCl4\;InI‘('R SAD]| BT GH?J'R%, gt SuanT

Gifereiei & ST A iaTg )




Iron catalysts are used in the Haber process for the production of ammonia from N, /H,
mixtures. Nickel catalysts enable the hydrogenation of fats to proceed. (Wﬁﬁ[ﬁ

N, /H,, TEr801 & Srifar ure 3 & folt 3R SAR® & T U B Ugad 811 8 )

In the Wacker process the oxidation of ethyne to ethanal is catalysed by PdCl, .( QW%

3TeRAHRUT Y T S & "dTebR UehH" H PdCl, IR & 20 | U gl g |)



