
. - - J P' 

CONTENTS 

Part I Symposium: From Benzene to Graphite rend to Dia,mo?ul 

Page 

On Some Electronic Properties of Large Aromatic Systems-B. Pullman. . . . . . . . . . . . . .  3 

Benzene to Graphite-The Change in Electronic Energy Levels-C. A. Coulson, L. J. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Schaad a,nd L. Burnelle.. 27 

A Study of the Magnetisn~ and St,ructure of Carbon Blacks-A. Pacault and A. Marchand 37 

Le DiamagnBtisme du Benzhne--A. Pacanlt, J. Hoaran, J. Joussot-Duhien, B. Leman- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ceau et N. Ltunbroso 43 

Semicotiductive Properties of Polycyclic Aromatic Compounds-H. Akamatu and H. 
Iuokuchi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 

Comparisons Between Perfect Graphite and Identifiable Aromatic Molecules-A. R. 
Ubhelohde.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 

A Physico-Chemical Study of the Carbonization of Hexamine-C. J. J. Baraniecki and 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. L. Riley.. 69 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Diamonds-H. T. Hall 75 

Port II  Electronic Properties (,from Benzene to Graphite) 

Photoconductance in Single Crystals of Naphthalene, Ant,hracene, Tet,racene, Phenan- 
threne, 1, 2-Benzanthra,cene, 1, 2, 5, 6-Dibenz-Anthracene., Biphenyl, p-Terphenyl, 
Pyrene and Chrysene--L. E. Lyons, A. Bree and G. C. Morris.. . . . . . . . . . . . . . . . . . . .  87 

The Catalytic and Electronic Properties of Semiquinone-type Complexes-D. D. Eley 
andK.Inokuchi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 

Electron Resonance Studies of Heat-trea,ted Organic Compounds-D. J .  E. Ingranl . . . .  93 
Paramagnetic Resonance in Coalv and Heat-treated Organic Compounds-J. Ueherstield 

and E .Erb  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103 

A Study of the Low-temperature Carhonization of u-Glucose Using Electron Magnetic 
Resonance and Infrared Ahsorption-T. H. Brown and J .  Turkeritch . . . . . . . . . . . . . .  113 

Paramagnetic Resonance Absorption in Heat-treated Ca~bon Blacks-J. G. Castle, Jr.  
and U. C. Wobschall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 

Electron Spin Resonance in Heat-treated Nine-ring Con~pounds-H. Akamatu, S. 
Mrozowski and D. Wobschall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135 

Magnetic Studies of Graphites and Mesomorphous Carbons-A. F. Ada,mson and H. E. 
Blayden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 

vii 

- 
4 - - . - 

Administrator
Text Box
Ref. 662.9 CON 3d




\ '  
rii 

The Change of Magnetic Properties in Carbonization and Graphitization of Coal-H. 
Honda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 

Changes in the Magnetic Susceptibility with the D e ~ e e  of Carbonization-P. Kiive and 
S. Mrozowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 

A Calculation of the Energy Bands of the Graphite Crysta,l by Mea,ns of the Tight- 
Binding Method-F. J. Corbato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 

Band Structure and Magnetic Properties of Grayhit,e-J. W. McClure. . . . . . . . . . . . . . . . .  179 
The Electric and Magnetic Properties of Graphite-R. R. Haering and P. R. Wallace . . 183 
Cyclotron Resonance in Graphite (Experiment,a,l)-J. K. Galt. W. A. Yager and F. R. 

Merritt.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193 
Cyclotron Resonance in Graphite-P. Nozieres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  197 
Magnetic Field Dependence of t,he Hall Effect and Magnetorcsistance of Graphite Single 

Crystals --D. E. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 
Electronic Properties of Heat-treated Carbon Blacks--S. Mrozowski, A. ('habersl~i, 

E. E.  Loebner and H.  T. Pinnick.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 
Optical Properties of Graphite and Coal--J. T. McCartney and S. Ergun. . . . . . . . . . . . . .  223 

Pn1.i I I I  Reoclions and Cornpounds 

Red Carhon-L. Schniidt, H. P. Boehrn and U. Hoffnmn . . . . . . . . . . . . . . . . . . . . . . . . . .  235 
Surface Cornpounds of Carbon and their Significance. for its Cataly~t  Efficiency-H. P .  

Boehm, U. Hoffnian and A. Clauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  241 
About Some Influences on the Reactivity of Carbons--K. Hedden and E. Wicke . . . . . .  249 
The Kinetics of the React,ions of Carbon Filaments with Carbon Dioxide and Water 

Vapor a t  High Temperatures and Low Pressures-F. Boulangier, X. Duval and RI. 
Letort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  257 

Catalysis of Gra,phite Oxidation-G. Hennig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 
The Reaction of Carbon with Oxygen Atoms--J. Strezuewski and J. Turkevitd~ . . . . . .  273 
Reaction of Carbon Blacks with Oxygen--C. R. Snow, D. R. Wallace, L. L. Lyon, 

and G. R. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279 
Observations on the Reaction Between Carbon Black and Water a t  Low Temperatures 

-M. L. Studeba,ker.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289 
Functional Groups in Activated Carbon and Carbon Black with lon- and Electron- 

Exchange Properties-V. A. Garten and D. E. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 
New Molecular Compounds of Graphite-R. C. Croft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  315 
Structure Determinatioli of Graphite Oxide-A. Clauss. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321 
Electronic Properties of the Crystal Compounds of Graphite-A. R. Ubbelohde.. . . . . . .  329 
Fixation du Bro~ne sur les Ca,rbones de DegrB de Graphitation Variable -J. Maire e t  J .  

Mering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337 
Kinetics of the Graphite-Bromine Reaction-J. G. Hooley. . . . . . . . . . . . . . . . . . . . . . . . . .  347 
Interstitial Compounds of Irradiated Graphite--G. R. Hennig and G. L. Montet . . . . . .  349 

The Ultra-Fine Cap 

A Study of some Car 

Influence of Organic 
R. C. Anderson ... 

Carbon Formation 
and M. Y. Hellm 

Ionization and the S 

Meyer and R. Go 

Atomic Arrangemen 
Production of Grap 

Carbide-L. M. F 
Remarauea aur la G 

X-Ray Diffraction S 

Studies of Carbon 

1 

Lattice Vibrations 
Krumhansl . . . . .  

t 

- i The Effects of Irr 



CONTENT8 iX 

Part IV~Graphiiizotiota a r ~ d  Structure 

The Ultra-Fine Capillary Structure of Carhonaceous Solids-R. L. Bond and D. H. T. 
Spencer.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 357 

A Study of some Carbonized Coals Using New X-Ray Techniques-R. Diamond. . . . . . . 367 
Graphite-Like Layers in Coals and High Vacuum Distillation Products-S. Ergun. . . . . . 377 
X-Ray Small-Angle Scattering by Carbon Blacks and Heat-Treated Carbons-H. 

Akamatu and H. Kuroda. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381 
Crystal Structural Properties of Carbon Blacks-A. E. Austin. . . . . . . . . . . . . . . . . . . . . . . 389 
Studies on Producing Graphitizable Carbons-J. S. Conroy, R. S. Slysh, D. B. Murphy 

and C. R. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395 
Influence of Organic Compounds on the Formation of Gas Carbon-.J. D. Frazee and 

R. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405 
Carbon Formation by the Flash Illumination of Polymers-J. L. Lundberg, L. S. Nelson 

and M. Y. Hellman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 
Ionization and the Stlucture of Carbon Particles a t  High Ten~peratures-F. T. Smith.. 419 
The Energy Exchange Between Cold Gas Molecules and a Hot Graphite Surface-L. 

Meyer and R.  Gomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425 
Dislocations in Graphite Crystals-T. Tsuzuku . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433 
Graphite JVhiskers-L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 
Atomic Arrangement and Bonding Across a Twinning Plane in Graphite-J. R.  Platt . . 459 

Remarques sur la Graphitabilitb de Certains Charbons AgglomkrBs-R. Baroin . . . . . . . . 463 
Influence de Certains Catalyseurs de Graphitation sur lea PropriAtBs du Graphite, en 

Particulier, sur lea Conductibilitbs Electriques et Thermiques-P. Albert e t  J. Parisot 467 
X-Ray Diffraction Studies of Irradiated and Ground Graphites-C. E. Bacon. . . . . . . . . . 475 
Fine Grinding of Ceylon Natural Graphite-P. L. Walker Jr., and S. B. Seeley . . . . . . . . 481 
Studies of Carbon Powders under Compression I-S. Mrozowski . . . . . . . . . . . . . . . . . . . . 495 

Part V Mechonicrrl and Thermal Properties and Carbvn Technology 

Lattice Vibrations arid Low Temperature Thermal Properties of Graphite-J. A. 
Krurnhansl.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 511 

Thermal Properties of Graphite-J. E. Hove. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515 
High-Temperature Tensile-Properties of Graphites-H. E. Martens, .L. B. Jaffe and 

J .  E. Jepson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . 529 
Heat-Flux-Rupture Limits with Internal Heat Geueration of Several Graphites up to 

5000" Fahrenheit-W. B. Powell and P. E. Massier.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543 
The Effects of Irradiation on the. Mechanical Properties of Graphite-J. H.  W. Simmons 559 
Effect of Pile Radiation on Mechanical and other Properties of Graphite-R. A. Meyer 

and R. G. Bourdeau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569 



, I ... C b '. . C \ . . 
k. L 

. 
X OONTZNTS 

Page 

The Micropore Structure of Neutron Irradiated Graphite-C. N. Spalaris. . . . . . . . . . . . . .  575 
Distributio~~ of Radiation Darnage in Graphite-R. E. Nightingale arid \T. A. Snyder.. 579 I 

Annealing of Crystal Disto~.tion in Irradiated Graphit,e--1. E. Austiri and R. J. Harrison 585 
Dete~mir~atiori of X-Ray Abso~.ption Coefficients of I~ilromogeneous Carhonaceoos 

Materials-S. Ergun and V. H. Tiensuo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607 
X-Ray Absorptiori Analysis of Chemicals in Carbon Br~ishes-A. C. Titus . . . . . . . . . . . .  613 
Rla,gnetic Suscept,ibilities and Thermal Expansion of Artificial Grapliites-P. Cornuault, 

A. Herpin, H. Heririg a~ ld  M. Seguin.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 
Effect of Impregr~ation and Subsequerit Burn-off on Physical Properties of Graphitized 

Carbon Rods-P. L. Walker, Jr.  arid F. Rusinko, Jr.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  633 
Effect of Different Cokes on Physical Properties of Graphitized Carbon Plates--P. L. I 

Walker, Jr., F. Rnsinko, Jr., J. F. Rakszawski and L. If. L i~ge t t  . . . . . . . . . . . . . . . . . .  643 
Thermal Expansion of Polycryst,alline Carbons and Graphites 11-F. M. Collir~s. . . . . . . .  659 
Electrical Resistivities a,nd Crushing Strerigths of Ba,ked Carbons-E. J .  Seldin.. . . . . . .  675 

I Pernieabilities of Raked Cal.bor~s and Beds of Carbon Powders to the Flow of a G a e  
E. J. Seldin and S. Mrozowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  687 

AUTHOR INDEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705 




