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% Correlation and Spin-Orbit Coupling in Free Ions for 1st Series of
Transition Metals

The energy of different free ion terms primarily depends on the spin-spin interaction, yielding the
most stable state with the highest multiplicity. Furthermore, if the values of spin multiplicity for two different
states are equivalent, the value of resultant angular momentum will the deciding factor in the determination of
the lower energy term. A higher value of L gives the lower energy state and the vice-versa is also true. The
energy dependence of different terms upon total angular momentum is configuration-specific in nature. The
perturbed Hamiltonian of spin-orbital interaction can have both types of effect, stabilization or destabilization,
over the energy states and depends upon the magnitude of J-value. It has been proved that the interaction of
spin-orbital motion destabilizes the less than half filed configuration and stabilizes the more than half-filled.

Hence, a lower J-value for less than half-filled and a higher J-value for more than half will give the
lower energy. However, the actual value of the energies for different terms, and hence their relative ordering,
must be determined from the analysis of spectroscopic data. The correlation diagram of different free ion terms
and thereafter the effect of L-S interaction for different ions can be given as:

1. Sc¢** and Cu?* (d', &):
The number of unpaired electrons and hence microstates in Sc** (d') and Cu®* () are the same. The
one and only term symbol containing all the 10 microstates is D, which also represents the ground electronic

state. However, the splitting pattern of 2D term due to L-S coupling for Cu?* (d°) is just the reverse of what is
for Sc* (d").
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Figure 2. Correlation and spin-orbital coupling of free ion terms of Sc?* and Cu?*.
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2. V¥* and Ni** (&2, d%):

The number of unpaired electrons and hence microstates in V3* (d?) and Ni?* (%) are the same. All
the 45 microstates for ¢* and d®-configurations are distributed in 'S, *P, 'D, 3F and 'G term symbols with 3F as
the ground electronic state. However, the splitting pattern of °F term due to L-S coupling for Ni** (%) is just
the reverse of what is for V3* (&?).

Figure 3. Correlation and spin-orbital coupling of free ion terms of V** and Ni*".
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3.Cr* and Co*" (&, d'):

The number of unpaired electrons and hence microstates in Cr** (¢°) and Co?* (d’) are the same. All
the 120 microstates for 4 and d’-configurations are distributed in *F, *P, 2H, %G, *F, 2D, ?D and P term symbols
with “F as the ground electronic state. However, the splitting pattern of *F term due to L-S coupling for Co*"
(d") is just the reverse of what is for Cr** (&%).

Figure 4. Correlation and spin-orbital coupling of free ion terms of Cr** and Co*".
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4. Mn* and Fe?* (4, d°:

The number of unpaired electrons and hence microstates in Mn3" (¢*) and Fe*" (¢°) are the same. All
the 210 microstates for d* and d°-configurations are distributed in °D, *H, 3G, °F, °F, °D, °P, °P, '1, !G, !G, 'F,
D, 'D, !S and 'S term symbols with D as the ground electronic state. However, the splitting pattern of D
term due to L-S coupling for Fe?" (d°) is just the reverse of what is for Mn3" (d*).
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Figure 5. Correlation and spin-orbital coupling of free ion terms of Mn** and Fe?*".
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5. Fe*" and Mn?" (&%):

The number of unpaired electrons and hence microstates in Fe*" (¢°) and Mn*" (&) are the same. All
the 252 microstates for d°-configurations are distributed in %1, 2H, G, %G, F, °F, ?D, ?D, °D, *P, %S, “G, “F, ‘D,
P and °S term symbols with S as the ground electronic state. Moreover, the splitting of S term due to L-S
coupling is not possible because of the absence of resultant orbital motion. However, higher-energy free ion
terms with 4 or two multiplicities will get split.

Figure 6. Correlation and spin-orbital coupling of free ion terms of Fe** and Mn?".

, — DALAL
Buy the complete book with TOC navigation, i
high resolution images and Copyright © Mandeep Dalal INSTITUTE

no watermark.


https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/

LEGAL NOTICE
This document is an excerpt from the book entitled “A
Textbook of Inorganic Chemistry — Volume 1 by
Mandeep Dalal”, and is the intellectual property of the
Author/Publisher. The content of this document is
protected by international copyright law and is valid
only for the personal preview of the user who has
originally downloaded it from the publisher’s website
(www.dalalinstitute.com). Any act of copying (including
plagiarizing its language) or sharing this document will
result in severe civil and criminal prosecution to the
maximum extent possible under law.

This is a low resolution version only for preview purpose. If you
want to read the full book, please consider buying.

Buy the complete book with TOC navigation, high resolution
images and no watermark.


https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/

]Ng::][%p{_flri"E Home Classes Books Videos Location Contact Us About Us Q ° o e e °

Home
NET-JRF, lIT-GATE, M.Sc Entrance Publications Video Lectures
& IIT-JAM
Home: https://www.dalalinstitute.com/
Classes: https://www.dalalinstitute.com/classes/
Books: https://www.dalalinstitute.com/books/
Videos: https://www.dalalinstitute.com/videos/
Location: https://www.dalalinstitute.com/location/
Contact Us: https://www.dalalinstitute.com/contact-us/
About Us: https://www.dalalinstitute.com/about-us/
Postgraduate Level Classes Undergraduate Level Classes
(NET-JRF & IIT-GATE) (M.Sc Entrance & IIT-JAM)
Admission Admission
Regular Program Distance Learning Regular Program Distance Learning
Test Series Result Test Series Result

A Textbook of Inorganic Chemistry - Volume 1

“A Textbook of Inorganic Chemistry - Volume 1 by Mandeep Dalal” is now available globally; including India,
America and most of the European continent. Please ask at your local bookshop or get it online here.
READ MORE

Join the revolution by becoming a part of our community and get all of the member benefits
like downloading any PDF document for your personal preview.

Sign Up



https://www.dalalinstitute.com/
https://www.dalalinstitute.com/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/location/
https://www.dalalinstitute.com/contact-us/
https://www.dalalinstitute.com/about-us/
https://www.twitter.com/DalalInstitute/
https://www.facebook.com/DalalInstitute/
https://www.instagram.com/DalalInstitute/
https://www.linkedin.com/company/DalalInstitute/
https://www.youtube.com/DalalInstitute/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/classes/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/books/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/videos/
https://www.dalalinstitute.com/
https://www.dalalinstitute.com/location/
https://www.dalalinstitute.com/contact-us/
https://www.dalalinstitute.com/about-us/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-admission/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-regular-program/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-distance-learning/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-test-series/
https://www.dalalinstitute.com/classes/csir-ugc-net-jrf-and-iit-gate-chemistry-result/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-admission/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-regular-program/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-distance-learning/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-test-series/
https://www.dalalinstitute.com/classes/msc-entrance-and-iit-jam-chemistry-result/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/
https://www.dalalinstitute.com/sign-up/
https://www.dalalinstitute.com/sign-up/

International
Edition

A TEXTBOOK OF INORGANIC CHEMISTRY

Volume |
MANDEEP DALAL

First Edition DALAL INSTITUTE



Table of Contents

CHAPTER T ...uuuoiiiiiiiiiininiinsnninssicsssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssss 11
Stereochemistry and Bonding in Main Group Compounds:................ccocoooinineninenienieiineeens 11
98 VSEPR TREOTY ..ottt ettt ettt et ettt ettt et e bttt eeaeeneen 11

80 AIPIEBONAS .ottt ettt e ettt e te et et e ete et e eteertenteereententeas 23

+» Bent Rule and Energetic of HybridiZation............ccecuveriieniiinienieiie e 28

R 6 (010) 1S3 USRS 42

L 53 10) U0 T 1] 1 2RSSO PUPSPRR 43
CHAPTER 2......rriiininnniinnssnnnicssssssssssssssssosssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 44
Metal-Ligand Equilibria in SOIUtion:..................ccocoiiiiiiiieeeeeee e 44
+» Stepwise and Overall Formation Constants and Their Interactions ..........c.ccceeeeveerriieenieneeneeneene 44

o Trends in StEPWISE CONSIANTS......eeiveeiierierietierteestesreereesseesseesteessaessaessseasseesseesseesssesssesssessseessees 46

+»» Factors Affecting Stability of Metal Complexes with Reference to the Nature of Metal lon and
57 ' o OSSP PRPRS 49

+»  Chelate Effect and Its Thermodynamic OTIZIN........cccuiriieiiieiieniieiierie ettt 56

+»» Determination of Binary Formation Constants by pH-metry and Spectrophotometry.................... 63

L & (0] o] 1531 T PRSP SRSTRPRRRRt 68

9 BIBHOGIAPNY c.eeeeeiee ettt st 69
CHAPTER 3...ouuoiiiiiiniinnniinnnisssnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnss 70
Reaction Mechanism of Transition Metal Complexes — L: ... 70
«  Inert and Labile COmPIEXES......ccuieiiriiiieieeieeiee ettt ettt te et nae e enee 70

+ Mechanisms for Ligand Replacement Reactions ............cccceceeviniriiininiininiiniinieeeciencce e 77

+»» Formation of Complexes from AqUO LONS.......ccccecviiriiiiiiierierieiecie et 82

+ Ligand Displacement Reactions in Octahedral Complexes- Acid Hydrolysis, Base Hydrolysis.... 86

+» Racemization of Tris Chelate COMPIEXES ......evuviriiiiiiiieiieiieciee e ere e ere et se e b e sresreereesreeseeas 89
+¢  Electrophilic Attack on Ligands .........ccooeeiiiiiiiiiiiiiieeeeeeee e 92
R 6 (010) (<3 SRR 94

4 BIBIOGIAPIY c.eeeeeieeee ettt bt ettt 95


https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/stereochemistry-and-bonding-in-main-group-compounds/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/vsepr-theory/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/d%cf%80-p%cf%80-bonds/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bent-rule-and-energetic-of-hybridization/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-stereochemistry-and-bonding-in-main-group-compounds/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-stereochemistry-and-bonding-in-main-group-compounds/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/metal-ligand-equilibria-in-solution/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/stepwise-and-overall-formation-constants-and-their-interactions/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/trends-in-stepwise-constants/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/factors-affecting-stability-of-metal-complexes-with-reference-to-the-nature-of-metal-ion-and-ligand/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/chelate-effect-and-its-thermodynamic-origin/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/determination-of-binary-formation-constants-by-ph-metry-and-spectrophotometry/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-metal-ligand-equilibria-in-solution/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-metal-ligand-equilibria-in-solution/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/reaction-mechanism-of-transition-metal-complexes-i/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/inert-and-labile-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/mechanisms-for-ligand-replacement-reactions/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/formation-of-complexes-from-aquo-ions/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/ligand-displacement-reactions-in-octahedral-complexes-acid-hydrolysis-base-hydrolysis/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/racemization-of-tris-chelate-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/electrophilic-attack-on-ligands/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-reaction-mechanism-of-transition-metal-complexes-i/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-reaction-mechanism-of-transition-metal-complexes-i/

Reaction Mechanism of Transition Metal Complexes — IT:...............coooiiiiiiiiiiiiniiinneee, 96
*» Mechanism of Ligand Displacement Reactions in Square Planar Complexes...........cccceevrverurennnenns 96
40 The Trans EFfECt .. ..ouoiiiiiee ettt st 98
¢ Theories Of TTans EffeCt .........oooiiiiiiiiiee ettt 103

«» Mechanism of Electron Transfer Reactions — Types; Outer Sphere Electron Transfer Mechanism and

Inner Sphere Electron Transfer MeChaniSm...........cccovviiiiiiiiiciicciicciecciecre e 106

o Electron EXCRANGE........cocveiiiiiiiiiiiciieie ettt sttt e staestaesnbeenseesseensaenes 117

90 PIODIEIIIS .ttt sttt ettt 121

92 BIBHOZIAPRY ...t 122
CHAPTER S..riitiiittinnteennnteninteinssnienssticssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 123
Isopoly and Heteropoly Acids and Salts: ... 123
+ Isopoly and Heteropoly Acids and Salts of Mo and W: Structures of Isopoly and Heteropoly
AATHIONIS .ottt ettt e et e a ettt 123

90 PIODIEIIIS .ttt sttt ettt 152

L 53 10) U0 1] 1| 2SSOSR 153
CHAPTER 6 ..uunueenneinriiniiniennenseessnnnsnnisssesssisssesssssssessssssssesssssssssssssssssessssssssssssassssssssassssssssassnns 154
Crystal STFUCTUIES: ...ttt 154

% Structures of Some Binary and Ternary Compounds Such as Fluorite, Antifluorite, Rutile, Antirutile,
Crystobalite, Layer Lattices - Cdl, Bilz; ReOs;, Mn,Os;, Corundum, Pervoskite, Ilmenite and

CAlCIER. ettt st b ettt et eae 154

920 PIODICIIIS ..ottt 178

9 BIBHOGIAPIY ..ottt bbbttt 179
CHAPTER 7 auuiitiitiininnncnnennnecsisseisssesssssssesssssssssssssssssessssssssssssasssssssssssssssssasssssssssssssssssassnns 180
Metal-Ligand Bonding: ...............ccoooiiiiiieeee e 180
«»»  Limitation of Crystal Field TREOTY......cccccciiiiiiiiiiiiiccece ettt eve v e 180

+ Molecular Orbital Theory — Octahedral, Tetrahedral or Square Planar Complexes..................... 184

¢ w-Bonding and Molecular Orbital TREOTY ......c.cccvieciiiiiiiiieiiesieciie et 198

920 PIODICIIS ..ot 212

9 BIDHOGIAPIY ..ottt bttt 213


https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/reaction-mechanism-of-transition-metal-complexes-ii/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/mechanism-of-ligand-displacement-reactions-in-square-planar-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/the-trans-effect/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/theories-of-trans-effect/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/mechanism-of-electron-transfer-reactions-types-outer-sphere-electron-transfer-mechanism-and-inner-sphere-electron-transfer-mechanism/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/electron-exchange/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-reaction-mechanism-of-transition-metal-complexes-ii/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-reaction-mechanism-of-transition-metal-complexes-ii/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/isopoly-and-heteropoly-acids-and-salts/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/isopoly-and-heteropoly-acids-and-salts-of-mo-and-w-structures-of-isopoly-and-heteropoly-anions/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-isopoly-and-heteropoly-acids-and-salts/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-isopoly-and-heteropoly-acids-and-salts/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/crystal-structures/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/structures-of-some-binary-and-ternary-compounds-such-as-fluorite-antifluorite-rutile-antirutile-cristobalite-layer-lattices-cdi2-bii3-reo3-mn2o3-corundum-pervoskite-ilmenite-and-c/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-crystal-structures/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-crystal-structures/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/metal-ligand-bonding/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/limitation-of-crystal-field-theory/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/molecular-orbital-theory-octahedral-tetrahedral-or-square-planar-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/pi-bonding-and-molecular-orbital-theory/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-metal-ligand-bonding/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-metal-ligand-bonding/

CHAPTER 8 ..eeretenninntennennnensansssesssnssssssssnssssssssssssssssssssssssssssssssssssssassssassssssssssssassssassssassans 214

Electronic Spectra of Transition Metal Complexes: ...............ccoooiirinnineiineeeeee, 214
@ SpectroSCOPIC GrOUNA STALES ......civiiiiieiiiciieie ettt ettt et et sreeeeeetreebeebeeteestaeseseerseenseesseens 214

++ Correlation and Spin-Orbit Coupling in Free lons for 1st Series of Transition Metals................. 243

% Orgel and Tanabe-Sugano Diagrams for Transition Metal Complexes (d' — d’ States)................ 248

+» Calculation of Dg, B and B Parameters ..........ccccccvevierierieriieieeie et 280

«» Effect of Distortion on the d-Orbital Energy Levels ........ccocoveeiiieiiiiiiiiicieeceeeee e 300

+»  Structural Evidence from Electronic Spectrtimi...........cccevvvieviierieenienieniieiieieeieesee e seve e 307

00 JaN-Tellar EEFECT ..ottt ettt 312

+»  Spectrochemical and NephelauXetic Series .........cccceiiiiiiiiiiiieiieieeie et 324

¢ Charge TransSter SPECIIA ....cuiiiiieiiecieeiieit ettt eee et e b e et e e e et esttessbeesbeesseessaesseesssesssessseesseenns 328

+»  Electronic Spectra of Molecular Addition Compounds............cecceeveerieriieeiieeniieiieiesie e 336

R s (015] (<3 1 OO RPORSTUPTRSRRRPRRR 340

20 BIDIIOGIAPNY ...ttt ettt et et 341
CHAPTER 9....ouuuriiiniininiinsnncsssnncsssisssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssss 342
Magnetic Properties of Transition Metal Complexes: ...............ccocoiiiineiniiineiineeeee 342
+  Elementary Theory of Magneto-ChemiStry.........cccooieriiririieriieieie e 342

+ Guoy’s Method for Determination of Magnetic Susceptibility ..........ccoevierieniienieniinieieceee 351

¢ Calculation of Magnetic MOMENLS ..........c.eevvierrieriieiieereeseesieesieestteseresseesseesseesseesseesssesssesssesssesnns 354

«  Magnetic Properties 0f FIEe LONS......ccoiiriiriiiiiiiiiictetceeee et 359

+  Orbital Contribution: Effect of Ligand-Field ..., 362

% Application of Magneto-Chemistry in Structure Determination .............cceeeveveveecveeereerieereeneenenns 370

+ Magnetic Exchange Coupling and Spin State Cross OVET ........ccccoeeverereerienenieneneeieneeeeneeees 375

R s (010] (<3 1 SRS UPRTRSUR ST 384

90 BIDHOGIAPIY ..ottt bttt 385
CHAPTER 10 .auuciiuriiiiniinnnncnnnncssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssnssssss 386
IMLEEAl CIUSERT'S: ...ttt ettt b et s e st e s s s e s eneenene 386
«»  Structure and Bonding in Higher BOTanes...........ccccoccviiiiiiiiiiiiieiie et 386

0,
0’0

WAAE’S RULES ..o 401


https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/electronic-spectra-of-transition-metal-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/spectroscopic-ground-states/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/correlation-and-spin-orbit-coupling-in-free-ions-for-1st-series-of-transition-metals/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/orgel-and-tanabe-sugano-diagrams-for-transition-metal-complexes-d1-d9-states/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/calculation-of-dq-b-and-%ce%b2-parameters/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/effect-of-distortion-on-the-d-orbital-energy-levels/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/structural-evidence-from-electronic-spectrum/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/jahn-teller-effect/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/spectrochemical-and-nephelauxetic-series/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/charge-transfer-spectra/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/electronic-spectra-of-molecular-addition-compounds/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-electronic-spectra-of-transition-metal-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-electronic-spectra-of-transition-metal-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/magnetic-properties-of-transition-metal-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/elementary-theory-of-magneto-chemistry/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/guoys-method-for-determination-of-magnetic-susceptibility/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/calculation-of-magnetic-moments/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/magnetic-properties-of-free-ions/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/orbital-contribution-effect-of-ligand-field/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/application-of-magneto-chemistry-in-structure-determination/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/magnetic-exchange-coupling-and-spin-state-cross-over/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-magnetic-properties-of-transition-metal-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-magnetic-properties-of-transition-metal-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/metal-clusters/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/structure-and-bonding-in-higher-boranes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/wades-rules/

R O3y o) 3§ LSRR 407

+» Metal Carbonyl Clusters- Low Nuclearity Carbonyl CIUSters..........ccccevevieciierieriienieniesiesieeieens 412

¢ Total Electron Count (TEC) ......ccoiiiiiiiiiiiiiiiicecte ettt et te s aae s rae v e eveesveesanesane e 417

988 PTODICIIIS .ttt ettt ettt 424

B BIDIIOGIAPNY .ottt e et e e tb e eabeeabeebeeteetaenraeaenas 425
CHAPTER 11 ...eiiiiniinnrinsssnniccssssssscsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 426
Metal-IT COMPIEXES: ......ccoooiiiiiiiieeeee ettt b et s st es s e eseneenens 426
% Metal Carbonyls: Structure and BONAINg ...........ccccvevierieriiniiieiieiiecereesee e ere e es 426

%+ Vibrational Spectra of Metal Carbonyls for Bonding and Structure Elucidation.......................... 439

«» Important Reactions of Metal Carbonyls............cooooiiiiiiiiiiiii e 446

«» Preparation, Bonding, Structure and Important Reactions of Transition Metal Nitrosyl, Dinitrogen
ANA DIOXYZEN COMPIEXES. .e.veeriiiiuiieiietieetie ettt ettt et et e st et e e bt e sbeesbeesaeesaeeeabeembeebeenseesaeens 450

o Tertiary Phosphing as Ligand ..........c.ccccveviiriiiiiiiiiiiieeesieeste et eeseesaesaaessae e 463

D 4 0] 0] 1531 OO TSROSO 469

L 53 10) U0 1] 1| 2SSOSR 470



https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/carboranes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/metal-carbonyl-clusters-low-nuclearity-carbonyl-clusters/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/total-electron-count-tec/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-metal-clusters/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-metal-clusters/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/metal-pi-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/metal-carbonyls-structure-and-bonding/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/vibrational-spectra-of-metal-carbonyls-for-bonding-and-structure-elucidation/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/important-reactions-of-metal-carbonyls/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/preparation-bonding-structure-and-important-reactions-of-transition-metal-nitrosyl-dinitrogen-and-dioxygen-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/tertiary-phosphine-as-ligand/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/problems-metal-%cf%80-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/bibliography-metal-pi-complexes/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/index-a-textbook-of-inorganic-chemistry-volume-1/

Mandeep Dalal
(M.S¢, Ph.D, CSIR UGC - NET JRF, IIT - GATE)
Founder & Director, Dalal Institute
Contact No: +91-9802825820
Homepage: www.mandeepdalal.com
E-Mail: dr.mandeep.dalal@gmail.com

Mandeep Dalal is an Indian research scholar who
is primarily working in the field of Science and
Philosophy. He received his Ph.D in Chemistry
from Maharshi Dayanand University, Rohtak, in
2018. He is also the Founder and Director of
"Dalal Institute”, an India-based educational
organization which is trying to revolutionize the
mode of higher education in Chemistry acre
the globe. He has published more
research papers in various.
scientific journals, including
(USA), 0P (UK) and Spring

# TEXTBQOK OF INOBSANIK
& TEXTBOOK OF PHYSICAL G

; /7 N it +
nersRooksianithes A uthor:
7

A TEXTBOOK OF ORGANIC CHEMISTRY - VOL

00008 SY -ddN
i

0-0-0TLBE6-18-8L6 -NUSI

<

DALAL
INSTITUTE
Main Market, Sector 14, Rohtak, Haryana 124001, India
(+91-9802825820, info@dalalinstitute.com)
www,.dalalinstitute.com


https://www.mandeepdalal.com/
https://www.dalalinstitute.com/books/a-textbook-of-inorganic-chemistry-volume-1/
https://www.dalalinstitute.com/books/a-textbook-of-physical-chemistry-volume-1/
https://www.dalalinstitute.com/books/a-textbook-of-organic-chemistry-volume-1/

	A Textbook of Inorganic Chemistry – Volume 1: 


