CONTENTS

1. The Phosphorus Atom, Its Nucleus and Electronic Structure... .. .. .. .. .. ..
Atomic Weight. ... ... ..o i s
Nuclear Strueture. .. .. ...... ... coitriiir e e cnunes
Atomic Structure. . e e
Summary. . f e e e e e e e e e e e e e e
2. Interaction between Atoms, with Especial Reference to Phosphorus Chemistry
The Periodic Table. ... .. ... .. .. ... i i i eanas
Bond Energies. .
Bond Lengths. . )
Structures from Nuclea.r Ms.gnetlc Resonanoe e e
Dipole Moments and Polarity of Molecules. . e
Ionic Radii..
NonbondedRadu

3. Systematic Chomistrr of Phosphoms and Its Compounds. .
Introduction. . .
Essentials for a Systematm Covalent Chemmt.ry
Kinds of Phosphorus Compounds. . e
Chemical Reactions. .
Bond Notation and Clasmcal ChemJ.ca.I Theory
Nomenclature. . e

4. Elemental Phosphorus and the Metal Phosphldes
History........
Elemental Phosphorus
White Phosphorus. . .
RedPhosphorus
BIaokPhOSphorus P SO
The Phosphides. . S SN
5. Hydrides, Halides, and Pseudohalides of Phosphorus and Their Organic
Derivatives. .
Hm’oory
ThePHMolecule
Phosphine. .
Phosphomum Compounda
Lower Hydrides of Phosphorus
Phosphorus Halides. .
Spectroscopic Molecu]es PX
Phosphorus Trihalides. .
PhoaphorusDihn.lidea... e
Phosphorus Pentahalides.... .. ...
Phosphorus Polyhalides. ..

[=]
C= -

114
119
123

179
179
179
180
207
215
219
220

236



xii CONTENTS

Phoaphomanyha.]ides.,.....,....,..,....,,...,............... 245
Thiophosphoryl Halides. . i ... 258
Phosphorus Halogenoids. . . e ... 259
Organic Derivatives of Phuaphorua Ha.hdes . ] |
6. Oxides, Sulfides, Nitrides, and Related Gompounds of Phosphorus. ...... ... 265
History.. . 1
Spectro&copcholecules e .. 266
Phosphorus Oxides. . e e e e .. 267
Phosphorus Sulfides. . : e ... 289
PhosphmeSelemdeeandTellundee ... 308
Un-ionized Phosphorus-Nitrogen Compound.e e ... 809
7. Lower Oxyacids of Phosphorus, Their Salts and Esters. .. .. .. .. .. .. ... ... 345
History. . . - - 1+
General Dmcuasmn . cee.... 346
Acids, Salts, and Eaters Ba.aed on One Phoaphorus Atom 353
Acids, Salts, and Esters Based on More Than One Phosphorus Atom 390
8. Structure and Properties of the Condensed Phoaplmtes..,......“‘.‘..“.. 419
History.. . e e 419
Basic Pnnmples of Phosphate Structures . 421
Differential Analysis of Phosphate Mlxtures e 441
Comparison of Condensed Phosphates with Condensed OXYaCIdB of
Other Elements. . e e e .. 446
Formation of Cnndenaed Phosphat.ea ... 450
Hydrolytic Scission of P—O—P Lmka.ges in Cha.ms and ngs ..... . 452
Association of Phosphates with Cations in Solution. . ceein.... 459
Effects of Phosphates on Colloids. . . 468
Electrical, Mechanical, and Optical Propert.les of Phosphate Solutmns 471
9. Orthophosphoric Acid, Its Saltsand Esters. . ............................. 479
History. . . Y |
OrthophosPhoncAcld . 479
Alka.hMetalPhospha.tes. e . 491
Calcium Orthophosphates... .. ................................. B510
OtherInorganicPhoaphnt.ea.................,.....A.“_‘.{..... 538
HeteroponAcidaofPhosphorus O 1|
Organic Orthophosphates. . P 1 (1]
10. Individual Chain Phosphates (Pyro- Tnpoly- Tetrapoly- and Pentapoly-
phosphates as Well as Kurrol's and Maddrell’'s Salts). ... ............... 601
General History. . A i 1) |
Crystalline versus Amorphoas Compomtmns ... 602
Polyphosphate Phage Diagrams. .. PP (11
Pyrophospha.tfea 617
Tripolyphosphates. . . e e ..... 638
Tetrapolyphosphat.es N 11
Individual Polyphoapha.tea La.rger Than the Tetra. ceeeae... 662

Kurrol’s and Maddrell’s Salts. . e e be ittt iiaearae..... 0B



CONTENTS

11. Ring and Branched Phosphates........ ...
History. . .
General Behavnor of ng u.nd Bra.nched Phonpha.t.es
Ring Phosphates. .
Bra.nchedPhospha.tea e e e e e e e
12, Amorphous Phosphates, Including Phosphate Glasses, Condensed Phosphoric
Acids, and Phosphate Esters. ... .. e e
Introduction and History . .
Reorganization Theory . . e
Experimental Size Dmtnbutaous Compm*ed mt,h Theors' .
Physical and Chemical Properties. . e e
13. Halo-, Peroxy-, Thio-, and Amidoacids of Phasphoms. Their Salts, Esters,
and Related Compounds. . e e e e e e e e e e
Introduction. .
The Haloacids and Then Denvatwes
Peroxyacids of Phosphorus. .
Thio Salts and Esters. . .
Amido- and Imidoacids, Then Sults and Lst.ens
Tin and Arsenic Analogs of Phosphonic Acids. .

Appendix A. Phosphate Minerals. . ...

Appendix B. A Collection of Single Bond Energies and Distances, etc..... .. ...
Appendix C, Available Thermodynamic Data on the Compounds of Phosphorus
Author Index... .. ..

Subject Index. . ... .. .. .. e e e

Xt

679
679

681
706

717
717

744
770

801
801
802
821
824

845
887
888
891
921



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


